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Attn: Edward Anton Re: Undergrdund Tank Regulations 
I '  . .  .. . 

* I , .  

,..:. I - .  Dear M r .  Anton: I .  1 . .  . . .  .. , 

The .Tulare County Environmental Health Department :has reviewed t h e  
i n i t i a l  d r a f t  of r e g u l a t i o n s  aimed a t  r e g u l a t i n g  t h e  Underground 
Storage of Hazardous Substances.  

- I n  view of t h e  l e n g t h  and  confusion of s a id  a r t i c l e s ,  t h i s  o f f i c e  
would 1 i k e . t o  t a k e  t h i s  opportuni ty  t o  express  t o  you s e v e r a l  , .  
suggest ions t o  r e l i e v e  an expected .burden on i n d u s t r y  and l o c a l  'govern- 
i ng  agencies .  

Suggestions you may want t o  consider  a r e  as fol lows:  ." 
I-. 

2 .  

3 .  

4 .  

The S t a t e  s h a l l  be: r e s p o n s i b l e  t o  work with t h e  
manufactur.ing i n d u s t r y  t o  test and adopt s t a t e  
approved c e r t i f i e d  components and/or systems t o  

equipment. 

The S t a t e  s h a l l  supply r e g u l a t o r y  agencies  wi th  
a l i s t  of sa id  c e r t i f i e d  components & systems. 
This  would a l low agencies  . to  immediatly approve 
or  disapprove proposed components and systems 
during t h e  i n i t i a l  f i l i n g  process .  

The S t a t e  s h a l l  provide:local r e g u l a t o r y  agencies  
wi th  inspec t ion  technique .gu ide l ines  t o  fo l low t o  
al low.  i n s p e c t o r s  t o  conduct. spec.ifi,c s i t e  inspec- 
t i o n  a t  various. . t imes during t h e  i n s t a l l a t i o n  phase. 

The' S t a t e  s h a l l  provide completely s e p a r a t e  g u i d e l i n e s  
f o r  e x i s t i n g  tanks as w e l l  as f o r  new tanks.  
c u r r e n t  . d r a f t  .has both e x i s t i n g  and new tanks r e f e r r e d  
to jnnumerous  articles throughout the d r a f t  causing 
much confusion and paper s h u f f l i n g .  

s a t i s f y  t h e  cons t ruc t ion  sfandards of i n t e g r a t e d  -" 

The 

I 

Hillman Health Ctr. Lindsay Health Ctr. 0 Porterville Health Ctr. 0 Visalia Health Ctr. 
1062 South 'K' St. 755 North Sequia 378 North 2nd County Civic Ctr. 
Tulare, CA 93274 Lindsay, CA 93247 Porterville, CA 93257 Visalia, CA 93291 - 

(209) 686-3461 (209) 462-6391 (209) 784-7800 (209) 733-6342/733-6441 
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S t a t e  Warer Resources Control  Board 
June 25, 1984 
Page 2 

1 .5 .  The S t a t e  shoud provide an o r g a n i z a t i o n a l  flow c h a r t  
t o  show what r e s p o n s i b i l i t i e s  s h a l l  be expected by 
each r e g u l a t o r y  agency. 

The S t a t e  s h a l l  provide l o c a l  r e g u l a t o r y  agencies  
wi th  a s e t  of c r i r e & a  t o  fol low i n  the enforce- 
ment of t h e  s tandards  ( i . e .  r e p o r t i n g  requirements,  
.forms , monitoring requirements,  i n s p e c t  ion requi re -  
ments).  

The State  shall  s t i p u l a t e  a p p r o p r i a t e  g u i d e l i n e s  t o  
fo l low when n o t i f i e d  of contamination caused by a 
leaking  tank.  These g u i d e l i n e s  w i l l  al low l o c a l  
agencies  t o  make immediate n o t i f i c a t i o n s  of s a id  
l e a k s  t o  a p p r o p r i a t e  agencies .  

6. 

7 .  

8.  .The S t a t e  s h a l l  provide layman language i n  t h e  guide- ' 
l l n e s  t o  a l low l o c a l  agencies  and i n d i v i d u a l  c o n t r a c t o r s  
an ease  townders tanding  t h i s  c u r r e n t l y  complicated maze 
r e g u l a t i o n s .  

9.  .The S t a t e  s h a l l  provide graphic  flow drawings t o  show 
proper t a n k  depth,  monitoring wel l  d~epth,  o v e r f i l l  
p r o t e c t i o n  depth,  and o t h e r  r e l a t e d  equipment loca- 
t i o n  c r l t e r i a , .  
oppor tuni ty  t o  show and d i s c u s s  i n s t a l l a t i o n  procedures 
w i t h  i n s t a l l e r s  of s a id  equlpment. 

This w i l l  a l low l o c a l  agenices  an 

10. Provide a flow diagram showing t h e  s t e p s  t o  proceed 
through t o  determine how t o  handle v a r i o u s  hazardous 
s t o r a g e  tanks  as per  a t tached .  

It i s  our  concern that w e  b e  a b l e  t o  provide a set of g u i d e l i n e s  
t h a t  a r e  e a s i l y  read  and understood by a l l  concerned p a r t i e s .  

Thank you f o r  your cons idera t ion  

S incere ly ,  

, I  

J . W .  Johnson 
Environmental Control  S p e c i a l i s t  
Div is ion  of Environmental Heal th  

JWJ: S t  

Attachments 

cc:  Loren Harlow, RWQCB 
Dennis Otani ,  Kings Co. Heal th  Dept. 
Don Koepp, Ventura Co. Heal th  Dept. 
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APPLICATION RECEIVED 
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UNDERGROUND TANK 

I 

I N 0  PERMIT I 
I S  MATERIAL GASOLINE? 

NO HAZARDOUS MATERIAL REQUIREMENTS 

I 
GASOLINE TANK I ETC . 
REQUIREMENTS 

I .  
ETC . 
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November 29, 1984 

State  W a t e r  Resources Control Board 
P. 0. Box 100 
Sacranento, CA 95812 

Attn: Mr. EdwardAnton 

Re: underground Tank Regulations 

Dear M r .  Anton: 

The Mare County E n b m t a l  Health Department has reviewed the 
"November 9, 1984," dra f t  of the Underground Tank Regulations. 

In view of the length and natureofthe latest draf t ,  this off ice  
fee ls  there is  still much over-kill i n  regards to the requirements 
your off ice  set forth. 

These regulations are still writ ten with mch confusion that will 
cause a local interpretation to evolve. 
submitted cxnmsnts. 

In addition, tkis off ice  feels  state mdated programs should be 
funded by the state. 
rarely cover a l l  program costs. 
generally provides a benefit  t o  the public a t  large, and thus, the 
entire cost of a program should not be funded by the business 
involved. 
between business and the general popalation. 
through some sor t  of subvention fund to local governing boards and 
a statewide fee collected by the state. 

Please see our previously 

The imposition of fees on a l o c a l m  can 
Additionally, this type of program 

A mre quitible approach would be to share the cost 
This could be acconplished 

S ' cerely, UQ.+ 
Donald A. JohnsoK D i r e c t o r  

* 
' 8 .  

8 .. , I /  

8 ,  cc: M r i e  &@ine,' chair I I ,  , 
Mare 'tounty &m-d of '  supervisors -. 

0 Hillman Health Ctr. Lindsay Health Ctr. , ~. 0 Porter+ Health Ctr. & Visalia Health Ctr. 
1062 South 'K' St. ' 755'North Sequia ' 378 North 2nd County Civic Ctr. 
Tulare, CA 93214 Lindsay, CA 93247 Porterville, CA 93257 . Visalia, CA 93291 

(209) 686-3461 .(209) 562-6391 (209) 784-7800 (209) 733-63421733-6441 
, .- 



Sacramento, CA 95823 - 
Dear C h i e f  Bogardus: 

o v e r f i l l  p r o t e c t i o n  a t  more than 6,000 hnderground s to rage  t a n k s .  : 
i n  Michigan where s t a t e  f i r e  . a u t h o r i t i e s  .started ;enforcing 

. r e g u l a t i o n s  on July.13th.  I 'am 'enclosing groduct:.information f o r  .. 

-your reference .files. ' 

I , . .  
I . .  . ,  . ". . I .  . . .. ' 

. .: ,*.. , . I  i ,( . , , , , ,  '. L' ...:* . .  . - .  
.I . .  - .  > I ,  . I . . ,  . .-**..;. . . 

. .  
. . .  ' . . ?,,,. 

, i  . . .  . . . .  
. .  

. ( . I  . %  . . .  , t '  

. .. 
1 . .  2 h e  s p i l l  Lock f u e l  .contai'nment.'system 5s' cur ren t ly  ,provxding . '  .. :; 

. . .  .. ~ 

~ 

. -  

W e  be l i eve  t h a t  S p i l l  Lock w i l l  i n t e r e s t  you as a means t o  comply; 
with o v e r f i l l  p r o t e c t i o n  and secondary containment regula t ions .  

S p i l l  Lock has  an a d d i t i o n a l  app l i ca t ion  where tank l e a k -  
monitoring systems are required.  
de t ec to r  as a monitoring device :is t h a t  t h e  b a c k f i l l  around t h e  

su r face  s p i l l s .  
p reven t s  b a c k f i l l  contamination e n t i r e l y ,  thereby making r e l i a b l e  
fume de tec t ion  f e a s i b l e .  

' W e  would be very g r a t e f u l  i f  .you .would send u s  a copy of your 
state's s to rage  r e g u l a t i o n s  f o r  hazaraous materials such as motor 
fue l s .  Could you a l s o  l e t  u s  know which procedures are ' to  be 
followed fo r  you t o  c e r t i f y  safety. .products  intended f o r  use i n  
complying with s t a t e  r egu la t ions?  ' .  

I look forward t o  hear ing from,you. 

. .  0 
A common problem i n  using a fume 

1 t a n k  is  o f t e n  contaminated, not  from leaks i n  t h e  t ank ,  but  from 
Properly i n s t a l l e d  a t  t h e  f i l l  pipe,  S p i l l  Lock 

* 

, i  

S incere ly  yours,  

George 

GB:ld 

1WO Sansome Street 
San Francisco, CA 94111 

(415) 989-6260 
Telex 759827 (JMSFO) 



Fuel Containment System TM 

Spill Lock :s a fJe coniainment syslem for Lse 'n 1: I 
p'pe manholes. Wnen properly insta led (see figJre) 
Spill Lock prevenis fJe spills from leach'ng into the 
soil and ground water It has been accepted as an 
effective solLt'on oy rne State Fire Marsna I lor fJe 
spillage conrro 

The system features a Jn qLe, granular sorbent that 
a.lowS nalJrai warer dra nage o ~ t  solid f es h e ,  
mading dkposa. ana replacement c ean, safe 
and s'mple. 

Spill Lock Benefits 
I) CaprJres Le1 sp'lls 
I) Has l o l ~  ma'nienance costs 

Is simp8e IO instal 
W;I. nor leach 
Only contaminateo soroeni neeas rep acement 
Can oe handled eas'ly before and afler spi lage 

I) Lets water main throJgn 
E.iminates fill oox cing 
DJSl free 

Spill Locn is easy io insial.. To conra'n gasol ne sp: s 
:n a 12 inch access h0.e. on y a 3 inch base of Sp' I 
Lock saroent is requ red. A 6 'ncn oase is recom- 
mended for diesel or gasono. Tnis fLel conra'nment 
sysrem adapts IO romo sqJare or OD ong manno.es. 

Ma'ntenance free until conlaminalea. Spi. -ock 
soroenl is treaied wiin a peiro eLm dye mat changes 
color when contaminated by sp led IJe.. Fuersoaked 
granuses bind togeiner, ory o ~ t  ana oecome an 
easi.y-nandleo so. 0-witn no dripp'ng or seconaary 
polJt'on. Only those coniam'nateo porions neeo to 
be rep.aced. Conraminateo soroent can be inciner- 
ated. or can be JSed as fJel lor tramp oil generarors. 

- TANKER 
' HOSE 

FILL PIPE 

STREETLEVEL Velcro Tab. 

U 
UNDERGROUND FUEL STORAGETANK 

I 
Spill Lock installed in a fill pipe manhole 

DISTRIBUTED BY I 
Hanutacltumd by Morse Slandard Inc. 
1OWSansme 9 ,  Ssn Francirca. CA94111 
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-1 - . State of 'California 

-11 
-... 

M e m o r a n d u m  

e Michael Campos, Executive Director 
State Water Resources Control Board 
901 P S t ree t  
Sacramento, CA 95814 

From : State Fire Marshal-Headquarters 
7171 Bowling Drive, Suite 600 
Sacramento, California 95823 

Subject: 

State and Consumer Services Agency 

c 
AUG 2 2 1984 - _  

(29 
Date : A u g u s t  17, 1984 

File : 

Phone (916)427:4161 
ATSS 466-4161 

The attached i s  self-explinatory. 
you can provide t o  Mr. Baker would be appreciated. 

I'm sure any assistance 

JOAN JENNINGS 
Deputy Director 

J J : r i  

Attachment 

Received DTS 

AUG 2 2 Q84 
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' ' W E  OF CALIFORNIA-STATE AND CONSUMER SERVICES AGENCY GEORGE DEUKMEJIAN, Gowmor 

STATE FIRE MARSHAL 
7171 B ~ W U N G  DRIVE, SUITE 6w 

CALIFORNIA 95823 

" .  August 14, 1984 

Mr. George Baker 
1000 Sansome Street 
San Francisco, CA 94111 

(916) 4274161 
ATSS 4664161 

Dear Mr. Baker: 

This is in response to your letter of August 3 requesting 
information on California's hazardous materials storage 
regulations. 
request to the State Water Resources Control Board which i s  
the regulatory authority on this issue. 

I am sure the Board can assist you in this matter. 

Sincerely, 

I have taken the liberty of referring your 

$ k ! !  JOAN JENNINGS ' 

Deputy Director 

JJ:ri 

cc: Michael Campos, Executive Director 
State Water Resources Control Board 



October 1 0 ,  1984 

Morse Standard Ine. . 

State Water Resources Control  Board 
P.O. BOX 1 0 0  
Sacramento, CA 95801 

Attn: Mr. Harold S inger  

REF: Comments on t h e  Draft of Sub: 
Chapter 1 6 ,  Regulations f o r  
Hazardous Substances,  Chap. 3 
Waters, T i t l e  23 of  C a l i f o r n i a  
Adminis t ra t ive Code 

23 CAC SEC. 2610 A p p l i c a b i l i t y  
23 CAC SEC. 2635 ( f )  Overflow Pro tec t ion  System 
23 CAC SEC. 2645 Vadose zone Detect ion Monitoring 

Div is ion  of  Technical Serv ices  

Dear Mr. Singer: 

The purpose of t h i s  l e t t e r  is t o  respond t o  your request  f o r  
p u b l i c  comments on t h e  d r a f t  of t h e  proposed regula t ions .  F i r s t ,  
we commend t h e  Board f o r  its e f f o r t s  t o  p r o t e c t  t h e  c i t i z e n s  and 
businesses of C a l i f o r n i a  from t h e  dangers of contaminated water. 
We be l i eve  t h a t  you have drawn up r egu la t ions  wi th  which both 
government and indus t ry  bodies  w i l l  be a b l e  t o  comply. 

O u r  comments stem mainly from our  experience as manufacdturers of 
a product designed t o  comply with Michigan's o v e r f i l l  r egu la t ions  
for underground tanks. The product is currently i n  wide use  i n  
Michigan, where enforcement of r egu la t ions  went i n t o  e f f e c t , t h i s  p a s t  
Ju ly .  W e  will make r e fe rence  t o  t h e  specific Michigan 
r egu la t ions  i n  our comments below. 

W e  base our comments a l s o  on d i scuss ions  i n  C a l i f o r n i a  with 
numerous county and municipal a u t h o r i t i e s  i n  f i r e  and publ ic  
h e a l t h  agencies. 

- 

1000 Sansome Street 
San Francisco, CA 94111 

(415) 989-6260 
Telex 759827 (JMSFO) 

OCT 1 2 1984 



SWRCB 
Publ ic  Comments 
O c t .  1 0 ,  1984 
Page 2 

Sec. 2610. APPLICABILITY. 

The d r a f t  reads t h a t  t h e  r egu la t ions  "are intended t o  p r o t e c t  
waters of t h e  State  from discharges  of hazardous materials from 
underground tanks".  

Our argument is t h a t  1) t h e  waters are t o  be p ro tec t ed  from 
hazardous materials, 2 )  contamination occurs from causes 
assoc ia ted  with both s to rage  and handling ( f i l l i n g  and 
withdrawals) of hazardous materials i n  underground tanks.  

Discharges from underground t a n k s  occur a t  t h e  time of product 
de l ive ry  when o v e r f i l l i n g  takes place. 
hose and l i n e  d ischarges  a t  t h e  t i m e  of de l ivery .  W e  t h e r e f o r e  
be l i eve  t h a t  your statement of purpose is too  narrow; it should 
read "are intended t o  protect  t h e  waters of t h e  S t a t e  from 
contamination, whether by discharges,  leaks or sp i l l s ,  by t h e  
s to rage  or handling of hazardous materials i n  underground tanks".  

Our argument is  t h a t  all tanks,  new and e x i s t i n g ,  should have some 
form of p ro tec t ion  aga ins t '  o v e r f i l l s  and surface discharges 
r e l a t e d  t o  t h e  de l ive ry  of t h e  product t o  t h e  underground t ank .  

We t h e r e f o r e  recommend t h a t  t h e  Board adopt t h e  p r i n c i p l e  of 
requi r ing ,  on a state-wide b a s i s ,  p ro t ec t ion  a t  t h e  f i l l  box f o r  
new and e x i s t i n g  tanks.  I n  t h i s  connection w e  ca l l  your a t t e n t i o n  
t o  t h e  t e x t  of t h e  new Michigan rules which took e f f e c t  on J u l y  
13, 1984. RULE 29.2352 (Over f i l l i ng  tanks; prevent ion)  a p p l i e s  t o  
a l l  t a n k s .  Paragraph 2-9.2.3 reads: 

- 

Spi l l age  a l s o  occurs from 

0 

The a r e a  surrounding t h e  f i l l  pipe f o r  an  
underground tank s h a l l  be pro tec ted  i n  a manner 
t o  prevent  t h e  s p i l l a g e  of any l i q u i d  from 
reaching t h e  s o i l  o r  groundwaters. 
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0 SWRCB 

P u b l i c  Comments 
O c t .  IO, 1984 

.. . .  - 
. page 3 - 
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23 CAC .. SEC. 2545 .~ VADOSE ~ ZONE DETECTION MONITORING .. 

Ne support  your dec i s ion  t o  ca l l  f o r  vadose monitoring system f o r  
e x i s t i n g  tanks ,  Because t h e  b a c k f i l l  of e x i s t i n g  t anks  is  very 
l i k e l y  t o  be contaminated by s u r f a c e  s p i l l s  and tank o v e r f i l l s  
over an extended per iod  of  time; .for t h i s  reason t h e  vapor . - 
monitoring system $~hould be .ca l ibra ted  a t  t h e  t i m e - o f  
i n s t a l l a t i o n ,  t o  allow . for  e x i s t i n g  contamination i n  t h e  b a c k f i l l .  
Further ,  t h e  i n t e g r . i t y  of t h e  system should be p ro tec t ed  a g a i n s t  
f a l s e  alarms caused by s p i l l a g e  o r i g i n a t i n g  a t  t h e  time of  

Please ca l l  on.us f o r  a d d i t i o n a l  information or comments. 

. .. 
. . --. . -  ~ - d e l i v e r y  o r  a u t h o r i z e  release. -. 

.. .. .. .~ 

.~ ..~ ' . .  

John- Morse 
P res iden t  - 

JWi1:ld 

. 



, .  .. ~~ ~ H a r o l d  Singer, -Division of T e c k d a l  S G i c e s .  .... . _. .~ -. 
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. .~ 
State  Water' Resources :Cofiti-o~  BO&^ r -  
P..O. .Box ; lo0 3 ;. 

, 
. ,  , . . ,  

, .  

'. L 

, .  I 

* Sacramento, Calif. ' 95801 I ' - ; . 't " i '  . .  

., . I . . .  . :  . .. .. 
3 -. . .  

, .  -- , 
.: :, . 

. . .  I am writing you Agarding the. Goption of proposed ;regulations . .  . '. 

I have :$o.,hajor concerns regarding the ,propose+ .regulations .&at 

. .  .. . 
.. . !; , -.governing . .  -maerground. storage . , . ,  . of-,hazaxdo&. subs&es. . .. -. _ _  

1~~ 
.,. .. .. 

. .  
. .  

- .  . I  
h j  . may 'or &y. not affkct. our program operation. 1 

W e  use our &s for;trSnspr.tation and.conmmn5ty excursions: . A t  present;, 
.there is a. single p q . o n  ,our.,premises wGch.we &e .to p q  gas into the. ~ . 
vans .each evemng. . obviously, we can not gas .-the vak,.when partikipants. ' ~ , '  ' 

are. inside. Also, p it would be costly .ard..tirne consuming- to  take V+S t o  
a public gas s ta t ion to f i l l  them. 

. .. 
. .  

1 . .  

. .  . .  .Evergreen' is. a .day program for  adults w i t h  developmntal- disabilities,. I ' ' , . 
. 

. .  
: I 

. .  
. -  ., , .  

' , .  
, /  . .  " .  

My first conc,ern'is: .Would'oix@mnit'be ~b jeopardy? ' ~ ~ 

. .  . .  
, . -  i 

' My s&nd concek  i s  permit-kosts. ' W i l l  t he  costs *..prohibitive for 
a 'small program like ours?, Would ,we be el igible  for state refunds?, , ; 

. . .. -. . .~ ,% e s s q t i d a q k n e n t  of our- prc&mi is integration.-of:our .p&ici- i~ 
. ,  pants i n to  -the.com*ty. ;We.&e our vans. for both m-rriing and afternoon , . 

' , excursions .for over 130 adults. Pubiic f ranqortat ion is .not'  a ,  Cable .. 
alternative .for 'our .adults since ,they are to.rCde pikLic .buses. ' : 

. ' 

I . -  . i -. 
.. . . . .  I . , .  

0 
, ,  . .  . .  - . .  
. , .- ~ 

. I -  
... 

.. . -  
. .  

. .  . .  . . .  .. 
. ,  

. . .-. 

. . I .ask that .you keep ,s 'ell ,progr& 'like' OI+E .in, mind' when .you determine . ~~ 

. ,  . ~ ., . 
I - .  

. : the regulations.'and-the fees,.. ' . 

- .  .. 
.. , 

. .  
Respectfully, . , , ,  . .  I 

. ,  ~. I. 
.. 

. .- . ,  
8 .  ' 

, .  , 
. .. 

. .  ' , I  - 
- 

. .  

. .  
Adult development day program for persons.with , developmental disabilities I ' . .  

.. . 
. .  . 

. .  
.. . , . .  

. ,  . -  . ,  
i -  
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CITY OF SAN Jose, CALIFORNIA 

801 N, FIRST STREET 
ROOW 100 
SAN JOSEi CA 95110 

VINCE CLET (408) 277-4656 
Fire Chiel 

Edward C. Anton, Chief 
Division of Technical 
State Water Resources 
.P.O. Box 100 
Sacramento, CA 9580 

Dear Mr. Anton: 

~~ 

SAN JOSE FIRE DEPARTME1 

August 30, 1984 

Service 
Control Board 

DRAFT UNDERGROUND TANK REGULATIONS 8/13/84 

We are pleased to offer the following amendments 'to the above 
draft regulations, all of which merit your serious consideration. 

1. 

2. 

3. 

4. 

5. 

6. 

7 .  

8. 

Section 2611 (a) (1). . .delete "meets the requirements 
of Article 3 and Article 4 of this subchapter." This 
section is in conflict with AB1362 Section 25288; 
local jurisdictions are required to meet the intent 
of AB1362, and - not  meet Board regulations. 
Section 2611(a) (1) (A). ..delete section, as 'above. 
Section 261l(a')(l)(B) ... delete section. The county 
and citv will provide state permit application forms 
to locai permittees; with instructions to subrriit 
same .to the Board. 
Section 2611 (a) (1) (C) . . . .delete section. Local 
iurisdictions are exemwt from these reportina re- 
quirements f and need only report dischkrges to OES. 
Section 2620 Add: "Underground storage tank means 
any one or combination of tanks, including pipes 
connected thereto, which are used for the storage 
of hazardous substances, and which are substantially 
or totally beneath the surface of the ground." In' 
compliance with AB1362 section 25280(m). 
Section 2632 (e). A "continuous sensor" is not 
necessary---visual or othe? means may be utilized. 
Section 2633(f). Delete section. Secondary contain- 
ment of piping is mandated by AB1362 section 25280(m) 
and section 25284. 
Section 2634(c). Monitoring is not limited to a 
continous sensor by AB1362. Visual monitoring i s  
preferred if practical. 
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9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

11. 

18. 

19. 

20. 

21. 

Section 2635(f). Delete "when required by the ' 
'local aaencv. Insert "but not: restricted to" after 
"includ;!s" .- 
Section 2635(g). Delete this section. This 'section 
orovides little or no effective overfill protection - 
and is redundant in view of section 2635(f). 
Section 2640 (a). Delete.. . ."and historic" (line 6) 
Delete..."and be capable of measuring groundwater 
quality directly.!' 
Section 2640(c), Section 2640(g) Delete these 
sections. 
AB1362 Section 25284.1 does not ,require detection 
of prior (or historic) releases, nor does it require 
direct measurement of groundwater. 
Section 2642(d). Delete section, replace with 
"All unaeraround storaqe tanks shall.be tested -~ 
every 5 years." , ' 

Sectian 2642.. . .Add new subsection (i) "All 
secondary contaiment systems shall be tested for 
tightness upon installation, and every 5 years 
thereafter consisteht with-Section.: 264214). 
Section 2644. Delete entire section. Soil testing 
and exploratory boring is not mandated by PB1362. 
Section .2645....Delete entire section (Vadose zone 
monitoring to be included in Section 2646, as 
amended). . 
Se.ction '2:6-4-6.. . .Add as subsection(b) (5) "Alternative 
leak detection methods are utilized which detect 
loss of material from primary container.". 
Sect'2o.a :26:46 (e). Insert at beginning: "In the 
absence of local water agency monitoring guidelines, 
which include evaluation of local hydrogeology, 
the principal ground water..." 
Se'ctt'iDn. '264.7. Delete this section, "Assurance Ground 
Water Monitoring" is not mandated by A81362. 
SeC~iofi .266:X(c:):(2) . Replace "one (1) inch'! by "half 
inch" per San Jose City tank regpair guidelines 

~ ~ .~ 
(Exhibit A). 
Se'c.th5ri :26:6:3(:a)..* 
recommendation (.Exhibit B) and San Jose City tank 
repair guidelines (Exhibit A). 
Sec.~?o.n' :2:6:7:2(:c:):(:3.) . Delete "sand or", consistent 
with San Jose City closure .guidelines (Exhibit C). 

Add vacuum testing per UL. 

. .. . .  
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22. Section 2672 (d) . Delete second sentence "This 
demonstration..." Delete "if feasible" (line 7). 
Soil testing is mandated by AB1362 upon tank 
closure, See Section 25286(c) ( 4 ) .  

Please contact this office is you require any further 
clarifications. 

Sincerely, 

Hazardous 
Peter W. Jones, 

Manager 

PWJ : bm 

cc: Assemblyman Sher 
Assemblyman Cortese 
Rqer James, Regional Board 
John F. Felde, San Jose Fire Marshall 
Santa, Clara Fire Prevention Officers Association 
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City of San Jose 

HAZARDOUS MATERIALS ORDINANCE 

Guidelines For Repair or Maintenance .By Interior Coating of Nonpressurized Steel 
Storage Tank 

This guideline states minimum requirements for the interior lining of underground 
and above ground tanks, and outlines the requirements and procedures that must be 
followed by contractors and engineers. 

Legal Note: 

Section 53076 of the Government Code provides for the repair of leaking underground 
storage tanks by the interior coating process. 

General Provisions: 

All necessary permits shall be acquired prior to any work being done. A tank re- 
pair work plan and detailed report of soil/water contamination shall be submitted 
for approval before any repair work shall begin. All work shall be completed using 
appropriate and safe methods. An approved contamination cleanup plan may be re- 
quired. All work must be done in accordance with the current Federal and State Oc- 
cupational Safety and Health Administration regulations (OSHA). All persons res- 
ponsible for the health and safety of any workers shall be familiar with the infor- 
mation located in all pamphlets in Appendix A (attached). 

Important: 

Tanks will not be considered suitable for repair unless of the following cri- 
teria are met. At any time it i s  determined that the criteria are not met, the 
tank must be removed or replaced in accordance with the SJHMO. The determination 
of whether minimum tank repair criteria has been met depends on inspection results 
after the tank has been cleaned in a safe manner, perforations reamed out to a min- 
imum metal thickness of 50% of original wall thickness, and prepared to specifi- 
cations required by the liner/coating manufacturer. 

0 _.. 

Minimum Criteria For Repairable Tank: 

1. No single open seam or split' shall be longer than three (3") inches nor within 
six (6") inches of head to shell seam; and, 

2. No single perforation shall be larger than 1/2" diameter (in some instances a 
larger perforation may be determined suitable for third party certification) to as- 
sure structural integrity; and, 

3. There shall be no more than ten perforations, none larger than 1/2" diameter, 
in the entire tank shell; and, 

4. There shall be no more than two perforations, neither larger than 1/2" dia- 
meter, in any one foot square area of tank shell. 

0 
-1- 



Procedures For Tank Lining: 

1. Any leak must be reported to the Fire Prevention Bureau at 408/277-4656. 
0 

2. Measurementsg to determine the extent of any soil/water contamination resulting 

3. A detailed work plan must be submitted for approval. 

4. All sources of ignition must be removed from the surrounding area. 

5. Thestank must be capped and isolated. 

6. All of the products must be removed from the tank before repair work can begin. 

7. The tank must be thoroughly purged only with air to remove all flammable 
vapors. 

8. The tank shall be tested with a combustible gas indicator, suitably calibrated 
on hexane in air. Readings ,of 10% Gf L.E.L. or less must be obtained before the 
tank can be opened. (NOTE: Tests with the combustible gas indicator ,should be , 

performed periodically thereafter, to insure that tank vapors remain in the safe 
range.) 

from a leaking tank must be initiated, for approval by the 'City. 

9. A minimum opening of 24" x 24" must be cut in to the top of the tank. 

10. All accumulated sludge must be removed from the bottom of the tank and safely 
disposed of. (This will require documentation of safe disposal.,) 

11. The entire internal tank surface shall be white metal abrasive blasted, ren- 
dering it completely free gf scale, rust and foreign matter. The entire interior 
surface of the tank must be visually inspected, and the structural integrity of the 
steel shell must be determined.. Structural integrity i s  of critical concern. 

12. An evaluation of the thickness of the tank* shall be made utilizing a non- 
destructive measuring device (ultra sound or Fire Marshal approved equivalent). 
Perforations, seams and thin metal areas shall be struck with a ballpen hammer suf- 
ficient to remove exterior rust and scale. The thickness measurements for the en- 
tire tank shall be recorded on the form attached to these guidelines (see Appendix 
8). Locations where metal thickness is demonstrated to be less than 50% of ori- 
ginal wall thickness, may be considered to be perforations and require additional 
investigation. 

13. Notify Fire Department Hazardous Materials Program (408-277-4656) for the 
first inspection, at least 24 hours in advance. 

14. 
with the tank. Split seams will be water sealed. 

All perforations will be water-sealed with a nonmetallic plug, ground flush 

Minimum 3/16" thickness for 1/4" steel tank, and proportionately thicker for tanks 
Y * 

made from thicker than 1/4" steel. 

-2- 



15. A l l  plugged pe r fo ra t i ons  and sealed seams w i l l  be permanently repa i red  w i t h  a 
s t e e l  plate, minimum 3/16" thickness, over lapping the  seam/perforation by a t  l e a s t  
3", curved t o  conform t o  tank radius. F i n i s h  o f  t h e  r e p a i r  w i l l  conform t o  l i n e r / -  
coa t ing  manufacturer spec i f i ca t ions .  

" 16. N o t i f y  F i r e  Department Hazardous Ma te r ia l s  Program (408-277-4656) f o r  t h e  
second inspection, a t  l e a s t  24 hours i n  advance. (Th i rd  p a r t y  c e r t i f i c a t i o n  may be 
accepted. ) 

17. I n s t a l l  t h e  l i ne r / coa t ing  according t o  manufacturer spec i f i ca t ions .  C e r t i f i -  
c a t i o n  o f  c o m p a t i b i l i t y  w i t h  s to red  product i s  required. Provide UL standard or 
equivalent f o r  l i n e r h o a t i n g  process. 

18. Be prepared t o  demonstrate t h e  l i n e r  th ickness and proper cu r ing  o f  coating. 
(Elcometer th ickness gauge and Barcol  Hardness Tester o r  F i r e  Marshal approved equi- 
va lents)  per manufacturer spec i f i ca t ions .  

19. Inspect f o r  l i n e r  defects, pinholes, us ing appropr iate methods. Defects found 
are t o  be repai red per  manufacturer spec i f i ca t ions .  

20. N o t i f y  t h e  F i r e  Department Hazardous Mater ia ls  Program (408-277-4656) f o r  t h e  ' 
t h i r d  .inspection, a t  l e a s t  24 hours i n  advance. 

21. Tank c los ing  - A cover p l a t e  s h a l l  be used w i t h  minimum thickness t o  be t h e  
thickness o f  tank w a l l  (1/4" minimum). It should over lap the  opening by a t  l e a s t  3" 
on each side. It s h a l l  be fastened t o  t h e  tank us ing 1/2" minimum diameter bo l ts ,  
per attached drawing (Appendix C).  

22. No t i f y  F i r e  Department Ha&dous Ma te r ia l s  Program (408-277-4656) f o r  t h e  f i n a l  
inspection, a t  l e a s t  24 hours i n  advance. 

23. Pressure t e s t  cured tank a t  n o t  l ess  than 3 p s i  and no t  more than 5 p s i  f o r  a t  
l e a s t  1. hour. 

24. L i s t i n g  mark s e r i a l  number o f  l i n e r / c o a t i n g  s h a l l  be attached t o  t h e  repa i red  
tank. 

25. 

Required Inspect i ons. 

F i r e  Department inspect ions are requi red:  

This  inspect ion i s  t o  v e r i f y  t h a t  t h e  tank meets t h e  minimum c r i t e r i a  as above. 

be accepted.) 

check f o r  thickness, curing, and vo ids o f  t h e  l i n e r h o a t i n g .  

Vacuum t e s t  a t  5.3" o f  mercury f o r  one minute. 

I n t e r i o r  l i n e d  underground tanks s h a l l  be ca thod ica l l y  protected. 

1. A f te r  cleaning, reaming ou t  pe r fo ra t i ons  and preparat ion f o r  l iner /coat ing .  

2. A f te r  a l l  per fo ra t ions  and seams are repaired. (Thi rd  p a r t y  c e r t i f i c a t i o n  may 

3. A f te r  l i n e r / c o a t i n g  i n s t a l l a t i o n ,  j u s t  p r i o r  t o  c lose up. This  inspec t ion  w i l l  

-3- 



4. During final pressure/vacuum testing. This inspection will also check that the 
1,isting mark serial number for liner/coating i s  properly attached to the tank. 

Approximate Inspection Times 

0 
, Check f o r  installation of cathodic protection. 

Inspection 1 2 3 4 TOTAL 

No. of Hours 1-2 1 1-2 1 3-6 

See permit fee schedule regarding installation permit and inspection costs. 



APPENDIX A 

ANSI 2117.1 

A.P.I. PUBLICATION 2015 

A.P.I. R.P. 2003 

A.P.I. R.P. 2027 
ai 

N.F.P.A. Standard 77 

N.F.P.A. Standard 327 

REFERENCE, MATERIALS 

Confined Spaces Safety  

A Guide f o r  Con t ro l l i ng  t h e  Lead Hazard. 

Associated w i t h  Tank Ent ry  and Cleaning 

Pro tec t ion  Against I g n i t i o n s  A r i s i n g  Out 

o f  S ta t i c ,  L igh tn ing  and St ray  Currents. 

I g n i t i o n  Hazards Involved i n  Abrasive 

B las t i ng  o f  Tanks i n  Service 

S t a t i c  E l e c t r i c i t y  

Cleaning Small Tanks and Containers. 

_- 

0083: 10: km 
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ULTRASONIC MEASURPENT WJ'ORT FORM 

. .  . .. . ... . I .  

TOP RIGHT 

Tank should be  inspected a t  t h e  cen ter  point  of each 3 '  quadrant. 
under 3/16" thickness should be fur ther  inspected a t  the center  po in t  of each 
1' quadrant wihtin t h e  o r ig ina l  3 '  quadrant. 
t h e  millage i n  the appropriate square. 

Quadrants 

Indicate  each t e s t  by marking 

Millage Conversion t o  inches: 31.25 = 1/32 of an. inch 
62.50 - 1/16 of an inch 
1 8 7 . 5 . ~  3/16 of an inch . 
250.0 - 4/16 of 'an-  i n c h .  - 1/4 

312.50 - 5/16 of an inch 
375.0 = 6/16 of an inch - 3/8 

437.50 - 7/16 of an inch 
500.0 - A / l G  of on inch - 112 

562.50 = 9/16 of an inch _ .  ..- c - r  n . " I t #  .I _- ,_-t - 5 1 0  . 
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INTERIOR LINING O F  STEEL 
UNDERGaOUND STORAGE TANKS - .  

. ’: r 

FIGURE 3 i 
INSTALLATION OF TANK COVER PLATE 

. .. 

I 

SPRIMG CLIP 

=EEL TAHK SHELL 

COATIfJG ON 
, TANK lWTERlOR 

S T E E L  COVER PLATE 

FLAT WASHER 

WITH BOLT IN PLACE PRIOR 
@TO COVER INSTALLATION 

.- 
CROSS SECTION 

WITH COVER BOLTED IN PLACE 

b Page 1 of 1 . . .  
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an independent, not-for-prqfit organization testing for public safeti1 0 
Subjects 58, 1316 

333 Pfingsten Road 
Northbrook, Illinois 60062 
April 23, 1984 

TO: Manufacturer's of Steel Tanks, Composite Tenks, and 
Nonmetallic Tanks for Underground Storage of Flammable 
Liquids andlor Petroleum Products 

Lining of Underground Storage Tanks SUBJECT: 

. .  
' ut provides two options for the investigation of tank linings: 
(1) f,isting by Report for the complete lining process including 
an evaluation of the actual lining materials and (2).Component 
Recognition of the lining materials only. 
Recognition would assist any applicators t.hat wish to submit 
their lining process to UL for Listing by Report, in that it would 
not'be necessary to repeat the evaluation of the lining 
materials. 

Details of these two options are discussed below. 

,' 

This Component , .  

A. Listing 'by Report - UL'S investigation is limited to 

acceptability of the tank intended to be lined and 
. .  , the lining pr0ces.s will be under the jurisdiction ' .  

the materials and application of the lining. The , , .  ., 0 

. *  . . of the inspection authority. 
L '  < .  

t UL's investigation.consists of two basic elements: 
(1) exposure testing of coupons of the lining only . 

I .  and (2 )  physical testing of a lined tank. The .. . 
tests invoLved are outlined in the .Appendices A and 
B. , .  

Upon satisfactory completion of-all the tests and 
examinations specified, a report is then prepared 
and sent to UL's Casualty and Fire Counclls for 
comments. Listing is promulgated by means o f  a 
Listing Report. 

Component Recognition - UL's investigation is 
limited to an evaluation of the coating material's 
resistance to the corrosive effects of stored 
flammable liquids as well as the material's 
resistance to permeation. 
Component Recognition is outlined in Appendix A; it 
does not include the tests outlined in Appendix B. 

I 

B. 

, 
The test program for 

0 
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If you would liko to submit' drawing 

UL'S Northhrook office. 

UNDERWRITERS LABORATORIES mc. 

for review, please address 
your request to Mr. S. C. Slowik, Associate Project Engineer at 

JOHN J. HAWLEY 
Engineering Group Leader . 
Casualty and Chemi.ca1 Hazards 

Department 

Executive Staff Engineer 
Manager 
Casualty and Chemical Hazards 

SP.: JES 

Department 

I 

- .  

, ;: - . ,  .. . .. , .  
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A P P E N D I X  - A . - - - - - - - -  
TEST PFOGRAM FOR EVALUATING TANK-LINING SYSTEMS 

PHYSICAL TESTS OF LAMINATE: 

METHOD 

Five by nine inch (127 by 229 mm) lining samples are to be 
immersed in the solutions specified below and maintained at a 
temperature of 100°F (38OC). Specimens are also to be exposed in 
an air-circulating oven maintained at a tempezature of 158OF 
(7OOC). After 30, 90, 180 and, if necessary, 270 days, selected 
samples are to be removed from the solution and tested for 
flexural strength and Izod impact. 

The specimens subjected to the flexural strength test are to 
be tested in accordance with the Test Method €or Tensile 
Properties of Plastics Using Microtensile Specimens, 
ASTM D1708-79, using a cross head speed of 0.01 .inch/minute - 
(0.25 mmhinute). a 

8 -  

The specimens to be subjected to the Izod impact test .are to, . .  

. .  
be tested in accordance with the Test Method for Impact 
Resistance of Plastics and Electrical Insulating Materials, ' 

I ASTM D256-81. 
. :, 

. .' 
. 1 '  

SOLUTIONS OR IMMERSION 
I 

The,following solutions are to be used.for immersion of the 
samples : 

1. Premium leaded gasoline 

2. Regular unleaded gasoline 

3. No. 2 fuel oil 

4. ASTM Reference Fuel C. 

5. Toluene 

'6. No. 6 fuel oil 

7. 100-percent methanol 

8. 200-percent ethanol 

I 

9. 56-percent ethanol, 50-percent ASTM Reference' 
Fuel C 
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10. 50-percent ethanol, 50-percent ASTM Reference 

11. 85-percent Reference Fuel C, 15-percent methanol 

12. 85-percent ASTM Reference Fuel C ,  15-percent 

13. 70-percent ASTM Reference Fuel C, 30-percent . 

Fuel C 

ethanol 

* *  * ethanol 

1 4 .  Distilled water 

. PRFMEANCE - COATING DISSOLUTION EVALUATION: 

METHOD 

Coupon samples of the lining only are to be'bonded to glass 
dishes cont.aining the. immersion solutions. Before the samples 
are attached to the dishes, the thickness is to be measured in 
the center of each quadrant and these values are to be recorded 
for later use. The assemblies are to be weighed on an analytical 
balance. 
100aF (38OC) ambient chamber so that the solution will contact 
the test specimen. 

The assehblies are then to be inverted and placed in a 

. ,  To determine the rate or percent of transmission of the 
. .  . .solution throuqh the test specimen, the assemblies are to be 

i , .  . a .  remeasured and any loss or swelling is to be recorded. 

t reweighed after 3 0 ,  90,  180 and, if necessary, 270 days. At.the . .  
_ I  conclusion of the test, the thickness of each sample is to be . .  

t i  
, .  .. ., , I .  

I RESULTS 

N o  permeance or dissolution of the liner material i s  t o  
occur. 

BONDING TO SURFACE: .. . 

METHOD 

Steel coupons coa,ted with the minimum thickness of liner 
material are to be bonded to glass cups filled with each of the 
immersion solutions and the assemblies are to be inverted so the 
solution contacts the surface. 
cup, the hardness of the liner material is to be determined. 
Following each exposure period, the exposed liner material is to 
he visuelly examined and the hardness determined. 

Before bonding the coupons to the 
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RESULTS 

There shall not be any softening blistering or uplift of the 
liner material. 

COLD IMPACT: 

METHOD 

. .  I 

S i x  by s i x  inch (152 by 152 mm) sheets of the liner are to 
be conditioned €or 16 hours in a cold box maintained at minus 
20°F (minus 29OC). Each conditioned specimen, and additional 
unconditioned specimens, are to be clamped between two steel 
rings having an inside diameter of 4.25 inch (108 mm) and 
impacted once by dropping a 1.18 pound (535 g) steel sphere from 
a height of 6 feet (1.83 m) onto the surface of the specimen. 

RESULTS 

The samples shall not crack or show rupture of the liner. 

, .  

I 
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A P P E N D I X  - B - _ - - - - - -  
TEST PROGRAM FOR EVALUATING THE STRUCTURAL 

SUITABILITY OF TANK-LINING SYSTEMS 

PHYSICAL TESTS OF TANK: . .  

METHOD 

Using a tank selected by the manufacturer and judged by UL 
to meet the criteria outlined in the manufacturer's instructions, 

, the following test and examination are to be conducted. 

- Note: The tank selected will hecome the basis for 
judging the acceptability of future tanks for 
the lining process. 

, . .  
1. The tank is to be inspected by a representative of. 

of the tank's physical condition recorded. ,' 

manufacturers personnel and lined in accordance 

j UL's engineering staff and a detailed description 

2. The tank is then to be prepared by the 
. .  

0 
a with the lining instructions. , .  

, a  
% I  . , 

'3, ' A 5-psig (34.'5-kPa) leakage and 5.3-inch (135-m) 

as- they are conducted during an actual lining 
I '  Hg vacuum test are then to be performed, exactly ,. 

' 5. 

' procedure. 

holidays. 

After the bukied tank has been'lined, the thank i s  
to be excavated and placed at ground level for 
visual examination of the exterior. 

The excavatjion is to be prepared for anchoring the 
tank as required. 

and anchored (tied down) to prevent float-out. 

4.; The tank is then to be tested for voids and i 

5. ' 

6. 

7. The tank is to be repositioned in the excavation 

0 
0 ,  The tied-down tank is to be recovered with back 

fill material to grade and the entire excavation I 
flooded €or a 24 hours. 

! + 
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9. A t  t h e  end of t h e  24-hOUr f looded  c o n d i t i o n ,  a 
vacuum of 5.3 i n c h  (135 mm) Hg i s  t o  be a p p l i e d  
for 1 minute t o  s imula t e  a n  a d d i t i o n a l  e x t e r n a l  
p r e s s u r e  e q u i v a l e n t  o f  6-feet (1.83-m) o f  water .  

p r o t e c t  t h e  a r e a  under t h e  f i t t i n g s  from a 
d i p s t i c k ,  an impact test i s  t o  be conducted on t h e  
i n t e r i o r  of t h e  tank .  A 2-pound (901-g) s teel  
sphe re  i s  t o  be-dropped from a h e i g h t  e q u a l  t o  t h e  
t a n k  d i ame te r  so as t o  impact t h e  a r e a  under  t h e  
f i t t i n g  opening. 

10. Unless  a meta l  d e f l e c t o r  p l a t e  i s  provided t o  

, 

I RESULTS 

As a r e s u l t  of t h e  tests, there' s h a l l  be no damage t o  t h e  
tank  OP evidence  by c rack ing ;  buckl ing ,  or deformation.  The t ank  
i s  aga in  t o  be tested f o r  v o i d s  o r  ho l idays .  I n  a d d i t i o n ,  t h e r e  
s h a l l  be no c r a c k i n g  of t h e  l i n i n g  m a t e r i a l .  
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San Jose Hazardous Materials Ordinance 

SCOPE: - 
A) Applies to existifig hazardous materials storage facilities Mith intentions 

6) Applies to out of service (abandoned) storage facilities which' have not 

Closure plans sh6uld be submitted for approval to the' Hazardous Materials Pro- 
gram, City o f  San Jose, at least 30 days prior to the termination of storage 
activity. Out-of-service facilities should submit Closure plans as soon as 
possible, and no later than 90 days from the discovery of such facilities. 

A closure plan is a statement o f  proposed actions to be performed by the fa- 
cility owner (permittee) in order to- render the storage facility safe. 
Actions should consist, at a minimum, of the following: 

1. Provide name, address, and phone numbers of contractors retained to carry 
out any phase o f  the intended closure. 

2. Provide brief description of storage facility and material stored. Include 
a plot plan of the storage facility to be closed. 

3. If the storage facility has underground tank($), or if there is any suspi- 
cion Of soil contamination from any above-ground storage facilities, then 
soil sample(s) from area(s) likely to have the maximal amount of contdmina- 
tion shall be obtained and analyzed for residual hazardous mhterials, in an 
appropriate manner, by a laboratory. Information pertaihing to the loca- 
tion of samples, sampling methods, test procedures, and test results shall 
be provided to the City. 

4. Remove and properly dispose of, neutralize, or reuse all hazardous ma- 
terials in an appropriate manner. 

to permanently terminate the storage of hazardous materials. 

complied with closure requjrements, 

* 

5. Remove or decontaminate all storage facilities in order to minimize present 
and future public health and environmental hazards. Service station under- 
ground tanks may be abandoned in place or removed: 

a. Tanks abandoned in place: 

1) All flammable or combustible liquid shall be removed from the tank 
and from all'connecting lines. e 



Guidelines for Permanent Closure of 
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2) The suction, inlet, gauge, and vent lines shall be disconnected. 
3)  The tank shall be filled completely with a concrete slurry capable 

of filling all voids and hardening to a solid material. 
4 )  The remaining underground 'piping shall be capped. 

5) When the tanks to be removed/abandoned have contained flammable or 
combustible liquids, a PERMIT must be applied for PRIOR TO 
REMOVAl/ABANDONING OF TANKS. - 

I 

b. Tanks removed: 

1) All flammable or Combustible liquids in the tank and connecting 
lines shall be removed, 

2)  The suction, inlet, gauge, and vent lines shall be disconnected. 
Sections o f  connecting lines which are not to be used shall be re- 
moved. Inlets, outlets, and leaks, if any, shall be capped or 
plugged. 

3)  The tank shall be made safe for removal by the introduction of car- 
bon dioxide gas. The addition of dry ice (15 lbs. per 1000 gallon 
capacity) is recommended to lower the oxygen concentration in the 
tank. 

When the tanks to be removed/abandoned have contained flammable or 
combustible liquids, a PERMIT must be applied for PRIOR TO REMOVAL/ 
ABANDONING OF TANKS. 

Upon satisfactory review and approval of the closure plan, and required 
' permits have been applied for, .a hazardous materials storage facility shall 

carry out the proposed actions, If there i s  indication of soil contamination, 
the permittee may be required to render the soil free from the residual 
hazardous materials through appropriate cleanup procedures. 

4) 

. 
' 0083H: 3: km 
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CITY OF SAN JOS& CALIFORNIA 

801 N, FIRST STREET 
ROOM l?O 
SbN JOSEt CA 95110 

ViNCE CLET (408) 277-4454 
Fire Chief 

Mr. Harold Singer 
Division of Technical Services 
S ta t e  Water Resources Control Board 
P.O. Box 100 
Sacramento, CA 95801 

Dear Mr. Singer: 

October 1 , ' 1984 

Regulations for Underground Tank Storage of 
Hazardous Substances (Draft 8/23/84) 

Further t o  our l e t t e r  t o  Mr. Edward C. Anton dated 8/30/84 regarding the 
8/13/84 Draft Regulations, the following coments a r e  directed towards the 

In many instances, t he  8/23/84 Draft Regulations do not precisely meet 
the in ten t  of s t a t e  law (Chapter 6.7 of Health and Safety Code, Section 
25280 e t  x), and i n  other instances seek t o  be more s t r ingent  than 
s t a t e  E w .  #e formally request consideration of a l l  of the following 
comments, and request t h a t  t h e  Statement of Reasons be modified t o  i n -  
clude discussion of the conunents. 

I subsequent 8/23/84 Draft Regulations. 

1. Section 2611(a) (l)...delete "meets the-requirements 
of Article 3 and Article 4 of this subchapter." This 
section is in conflict with AB1362 Section 25288; 
local jurisdictions are required to meet .the intent 
of AB1362, and - not meet Board regulations. 

2. Section 2611(a) (1) (A). . .delete section, as above. 
3 .  Section 2611(a)(l)(B)...delete section. The county 

and city will provide state permit application forms 
to locai permittees., with instructions to submit 
same to the Board. 

jurisdictions are exempt from these reporting re- 
quirements, and need only report discharges to OES. 

5: Section 2620 Add: "Underground storage tank means 
any one or combination of tanks, including pipes 
connected thereto, which are used for the storage 
of hazardous substances, and which are substantially 
or totally beneath the surface of the ground." In 
compliance ~ with AB1362 section 25280(m). Received DTS 

4 .  Section 2611 (a) (1) (C)  . . . .delete section. Local 
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6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

Section 2632 (e). A "continuous sensor" is not 
,necessary---visual or other means may be utilized. 
'Section 2633 (f) . Delete section. Secondary contain- 
ment of piping is mandated by AB1362 section 25280(m) 

' and section 25284. 
Section 2634(c). Monitoring is not limited to a 
continous sensor by AB1362. Visual monitoring is 
preferred if practical. 

Section 2635(f). Delete "when required by the 
local aaencv. Insert "but not' restricted to" after - 
"includ&" . 
Section 2635(g). Delete this section. This section 
provides little or no effective overfill protection 
and is redundant in view of section 2635(f). 
Section 2640(a). Delete. ..." and historic" (line 6) 
Delete*.."and be capable of measuring groundwater 
quality'directly.!' 
Section 2640 (c) , Section 2640 (g) 
sections. 

Delete these 
: ,  

AB1362 Section 25284.1 does not require detection 
of prior (or historic) releases, nor does it require 
direct measurement of groundwater. 
Section 2642(d). Delete section, replace with 
"All unqerqround storaqe tanks shall be tested - -  ~ 

every 5 years." 
Section' 2642.. . .Add new subsection (i) "All 
secondary contaiment systems shall be tested for 
tightness upon installation, and every 5 years 
thereafter consistent with Section 2642(4). 
Section 2644. Delete entire section. Soil testing 
and exploratory boring is not mandated by -1362. 
Section 2645....Delete entire section (Vadose zone 
monitoring to be included in Section 2646, as 
amended) 
Section 2646.. . .Add' as subsection(b) (5) "Alternative 
leak detection methods are utilized which detect 
loss of material from primary container". 
Sect'ioa'2646(e). Insert at beginning: "In the 
absence of local water asencv monitorins widelines, 
which include evaluation-of iocal hydrogeology , 
the principal ground water..." 
Section 2647. Delete this section "Assurance Ground 
Water Monitoring" is not mandated by AB1362. 
Sect4on' '266.1 ('c) ('2) . Replace "one (1) inch" by "half 
inch" per San Jose City tank regpair guidelines 
(Exhibit A). 
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20. Section 2663 a . Add vacuum te s t ing  per UL 
d ( E x h i b i t  81. and San Jose C i t v  Tank 
repair  guidelines (Exhibit A). 

w i t h  San Jose City closure guidelines ( E x h i b i t  C ) .  

. 

21. Section 2672 ( c )  (3).  Delete "sand or", consistent 

22. Section 2672 d . Delete second sentence "This dt' Delete "if  feasible"  ( l i ne  7 ) .  Soil 
t es t ing  i s  mandated by A81362 upon tank closure, See 
Section 25286 (c )  (4 ) .  

We appreciate this opportunity t o  coment on these regulations,  please 
contact this of f ice  if  you require any fur ther  c la r i f ica t ions .  

Sinc e ly ,  ad I 
Peter W.  Jones, D. Ph,il : 
Hazardous Material P r o e d  
Manager 

PWJ : bin 

cc: Edward G. Anton, S ta te  Water Resources Control Board 
Assemblyman Sher 
Assemblyman Cortese 
Roger James, Regional Water Qual i ty  Control Board 
John F. Felde, San Jose Fire  Marshall 
Santa Clara Fire  Prevention Officers Association 

0 
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City of San Jose 

HAZARDOUS MTERIALS ORDINANCE 

Guide1 ines For Repair or Maintenance By Interior Coating of Nonpressurized Steel 
Storage Tank 

This guideline states minimum requirements for the interior lining of underground 
and above ground tanks, and outlines the requirements and procedures that must be 
followed by contractors and engineers. 

Legal Note: 

Section 53076 of the Government Code provides for the repair of leaking underground 
storage tanks by the interior coating process. 

General Provisions: 

All necessary permits shall be acquired prior to any work being done. A tank re- 
pair work plan and detailed report of soil/water contamination shall be submitted 
for approval before any repair work shall begin. All work shall be completed using 
appropriate and safe methods. An approved contamination cleanup plan may be re- 
quired. All work must be done in accordance with the current Federal and State Oc- 
cupational Safety and Health Administration regulations (OSHA). All persons res- 
ponsible for the health and safety o f  any workers shall be familiar with the infor- 
mation located in all pamphlets in Appendix A (attached). 
Important: 

Tanks will not be considered suitable for repair unless - all of the following cri- 
%teria are met. At any time it is determined that the criteria are not met, the 
tank must be removed or replaced in'accordance with the SJHMO. The determination 
of whether minimum tank repair criteria has been met depends on inspection results 
after the tank has been cleaned in a safe manner, perforations reamed out to a min- 
imum metal thickness of 50% of original wall thickness, and prepared to specifi- 
cations required by the 1 inerlcoating manufacturer. 

Minimum Criteria For Repairable Tank: 

1. 

2. 

No single open seam or split shall be longer than three (3")  inches nor within 
six ( 6 " )  inches of head t o  shell seam; and, 

No single perforation shall be larger than 1/2" diameter (in some instances a 
larger perforation may be determined suitable for third party certification) to as- 
sure structural integrity; and, 

3. There shall be no more than ten perforations, none larger than 1/2" diameter, 
I 

in the entire tank shell; and, 

4. There shall be no more than two perforations, neither larger than 1/2" dia- 
meter, in any one foot square area of tank shell. a 

-1- 
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0 Procedures For Tank Lininq: 

1. Any leak must be reported to the Fire Prevention Bureau at 408/277-4656. 

2. Measurements to determine the extent of any soil/water contamination resulting 

3. A detailed work plan must be.submitted for approval. 

4. All sources of ignition must be removed from the surrounding area. 

5. The tank must be capped and isolated. 

6. All of the products must be removed from the tank before repair work can begin. 

7. The tank must be thoroughly purged only with air to remove al'l flammable 
vapors. 

8. The tank shall be tested with a combustible gas indicator, suitably calibrated 
on hexane in air. Readings of 10% of L.E.L. or less must be obtained before the 
tank can be opened. (NOTE: Tests with the combustible gas indicator should be 
performed periodically thereafter, to insure that tank vapors remain in the safe 
range.) 

from a 1eaking.tank must be initiated, for approval by the City. 

9. A minimum opening of 24" x 24" must be cut i n  to the top of the tank. 

@ 10. All accumulated sludge must be removed from the bottom of the tank and safely 

11. The entire internal tank surface sh,all be white metal abrasive blasted, ren- 
dering 'it completely free of scale, rust and foreign matter. The entire interior 
surface of the tank must be visually inspected, and the structural integrity of the ' 

steel shell must be determined. 

12. An evaluation of the thickness of the tank* shall be made utilizing a non- 
destructive measuring device (ultra sound or Fire Marshal approved equivalent). 
Perforations, seams and thin metal areas shall be struck with a ballpen hammer suf- 
ficient t o  remove exterior rust and scale. The thickness measurements for the en- 
tire tank shall be recorded on the form attached to these guidelines (see Appendix 
E). Locations where metal thickness is demonstrated to be less than 50% of ori- 
ginal wall thickness, may be considered to be perforations and require additional 
investigation. 

13, Notify Fire Department Hazardous Materials Program (408-277-4656) for the 
first inspection, at least 24 hours in advance. 

14. All perforations will be water-sealed with a nonmetallic plug, ground flush 
with the tank. 

* Minimum 3/16" thickness for 1/4" steel tank, and proportionately thicker for tanks 

disposed of. (This will require documentation of safe disposal.) I 

Structural integrity is of critical concern. 

! 

Split seams will be water sealed. 

made from thicker than 1/4" steel. 
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15. All plugged perforations and sealed seams will be permanently repaired with a 
steel plate, minimum 3/16" thickness, overlapping the seam/perforation by at least 
3", curved to conform to tank radius. Finish of the repair will conform to liner/- 
coating manufacturer specifications. 

16. Notify Fire Department Hazardous Materials Program (408-277-4656) for the 
second inspection, at least 24 hours in advance. ,(Third party certification may be 
accepted.) 

17. Install the liner/coating according to manufacturer specifications. Certifi- 
cation of compatibility with stored product i s  required. Provide UL standard or 
equivalent for 1 iner/coating process. 

18. Be prepared to demonstrate the liner thickness and proper curing of coating. 
(Elcometer thickness gauge and Barcol Hardness Tester or Fire Marshal approved equi- 
valents) per manufacturer specifications. 

19. Inspect for liner defects, pinholes, using appropriate methods. Defects found 
are to be repaired per manufacturer specifications. 

20. Notify the Fire Department Hazardous Materials Program (408-277-4656) for the 
third inspection, at least 24 hours in advance. 

21. Tank closing - A cover plate shall be used with minimum thickness t o  be the 
thickness of tank wall (1/4" minimum). It should overlap the opening by at least 3" 
on each side. It shall be fastened to the tank using 1/2" minimum diameter bolts, 
per attached drawing (Appendix C). 

22. Notify Fire Department Haza-rdous Materials Program (408-277-4656) for the final 
inspection, at least 24 hours in advance. 

23. Pressure test cured tank at not less than 3 psi and not more than 5 psi for at 
least 1 hour. 

24. Listing mark serial number of liner/coating shall be attached to the repaired 
tank. 

25. 

Vacuum test at 5.3" of mercury for one minute. 

Interior lined underground tanks shall be cathodically protected. 

Required Inspections. 

Fire Department inspections are required: 

This inspection is to verify that the tank meets the minimum criteria as above. 

be accepted.) 

1. After cleaning, reaming out perforations and 'preparation for liner/coating. 

2. After all perforations and seams are repaired. (Third party certification may 

3. After liner/coating installation, just prior to close up. This inspection will 
check for thickness, curing, and voids of the liner/coating. 

-3- 
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4. During final pressure/vacuum testing. This inspection will also check that the 
listing mark serial number for liner/coating is ,properly attached to the tank. 

Approximate Inspection Times 

0 
. Check for installation of cathodic protection. 

Inspect ion 1 2 3 4 TOTAL 

No. o f  Hours 1-2 1 1-2 1 3-6 

See permit fee schedule regarding installation permit and inspection costs. 

-4- 



APPENDIX A 

REFERENCE MATERIALS 

ANSI  2117.1 

A.P.I. PUBLICATION 2015 

A.P.I. R.P. 2003 

.- A.P.I. R.P. 2027 
0 

N.F.P.A. Standard 77 

N.F.P.A. Standard 327 

Confined Spaces Safety  

A Guide +or C o n t r o l l i n g  the  Lead Hazard 

Associated w i t h  Tank En t ry  and Cleaning 

P ro tec t i on  Against  I g n i t i o n s  A r i s i n g  Out 

of S t a t i c ,  L igh tn ing  .and St ray  Currents. 

I g n i t i o n  Hazards Involved i n  Abrasive 

, B las t i ng  o f  Tanks i n  Service 

S t a t i c  E l e c t r i c i t y  

Cleaning Small Tanks and Containers. 

0083:lO:km 
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ULTRASONIC KEASURPENT WPORT FORM ' 

... . .. 

cd 
er 

00 m 
w 
0 
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UI 

* Scale: 1" 3' 

... r -  

. .  

TOP RIGHT 

Tank 8hOUld be inspected a t  t h e  cen ter  point of each 3' quadrant. 
under 3/16" thickness should be fur ther  inspected a t  the center  point  of each 
1' quadrant wihtin the  o r ig ina l  3' quadrant. 
the millage i n  t h e  appropriate.square. 

Quadrants 

Indicate  each tes t  by marking 

Nillage Conversion t o  inchee: 31.25 - 1/32 of an. inch . 
62.50 - 1/16 of an inch 
187.5 E. 3/16 of an inch 
250.0 - 4/16 of ' an  i n c h .  - 114 , 

312.50 - 5/16 of on i nch  
375.0 - 6/16 of an inch - 318 

437.50 - 7/16 of an inch 
500.0 8/16 of on inch - 112 

562.50 p 9/16 of an inch 
r i r  I P . n * r  . C  ~ . , - h  .II s l n  
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INTERIOR LINING)OF STEEL 
UNDERGaOUND STORAGE TANKS 

FIGURE 3; 

INSTALLATION OF TANSCOVER PLATE 

- .  ,. i I ”  . . . &  

I 
’ ,  

COATING i.lA7ZRIAL 

NUT& WASHER 

EEL COVER PLATE 

WITH BOLT IN PLACE PRIOR I 

.TO COVER INSTALLATION 
_ -  

CROSS SECTION 

WITH COVER BOLTED IN PLACE . 
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:: . . '  .: 
. -. 

UNDERWRITERS LABORATORIES INC. 
b N t l R l H n R O O Y .  IL. MRI.VII.I.F.. NY. Y A N T A  V U Y A .  CA * T A H C A .  I L  

1 1  
an independent, pt-for-pn$t orgatlitation &sting fw public sajety 

*Subjects 5 8 ,  1316 

333 Pfingsten Road 
Northbrook, Illinois 60062 
April 23, 1984 

TO: Manufacturer's of Steel Tanks, Composite Tanks, and 
Nonmetallic Tanks for Underground Storage of Flammable 
Liquids and/or Petroleum Products 

'SUBJECT: Lining of Underground Storage Tanks 

UL provides two options for the investigation of tank linings: 
(1) TAsting by Report for the complete lining process including 
an evaluation of the actual lining materials and (2) Component 
Recognition of the lining materials only. This Component , 
Recognition would assist any applicators that wish to submit 
their lining process to UL for Listing by Report, in that it would 
not'be necessary to repeat the evaluation of the lining 
materials. 

Details of these two options are discussed below. 

. .  

A. Listing by Report - ULlS investigation is limited to 
the materials and application of the lining. The 
acceptability of the tank intended to be lined and 
the lining process will be under the jurisdiction 

. of the inspection authority. 

U L ~ S  investigation consists of two basic elements: 
(1) exposure testing of coupons of the lining only 
and (2) physical testing of a lined tank. The 
tests involved are outlined in the Appendices A and 
B. 

Upon satisfactory completion of-all the tests and 
examinations specified, a repol't is then prepared 
and sent to UL's Casualty and Fire Councils for 
comments. Listing is pxomulgated by means of a 
Listing Report. 

B. Component Recognition - UL's investigation is 
limited to an evaluation of the coating material's 
resistance to the corrosive effects of stored 

. flammable ljquids as well as the material's 
resistance to permeation. 
Component Recognition is outlined in Appendix A; it 
does not include the tests outlined in Appendix 8 .  

I 

The test program for 

i 
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If you would likc? to submit drawinqs for review, please address 
your request to Mr. s a  C. Slowik, Associate Project Engineer at @ UL's Northhrook office. 

. <  

UNDERWRITERS LABORATORIES &NC. 

JOHN J. HAWLEY 
Engineering Group Leader . . 
Casualty and Chemical Hazards 

Department 

Executive Staff Engineer 
Manager 
Casualty and Chemical Hazards 

SI?: JES 

Department 

t .. 
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A P P E N D I X  A - - - - - - - -  - 
TEST PFOGRAM FOR EVALUATING TANK-LINING SYSTEMS 

PHYSICAL TESTS OF LAMINATE: 

METHOD 

Five by nine inch (127 by 229 mm) lining samples are to be 
immersed in the solutions specified below and maintained at a 
temperature of 100'F (38OC). Specimens are also to be exposed in 
an air-circulating oven maintained at a temperature of 158OF 
(7OOC). After 30, 90, 180 and, if necessary, 270 days, selected 
ssmples are to be removed from the solution and tested for 
.flexural strength and Izod impact. 

be tested in accordance with the Test Method €or Tensile 
Properties of Plastics Using Microtensile Specimens, 
ASTM D1708-79, using a cross head speed of 0.01 inchiminute 
(0.25 mm/minute) . 
be tested in accordance with the Test Method for Impact 
Resistance of Plastics and Electrical Insulating Materials, 

The specimens subjected to the flexural strength test are to 

The specimens to be subjected to the Izod impact test ,are to 
0 

' 

; ASTM D256-81. 

SOLUTIONS OR IMMERSION 

The,following solutions are to be used.€or immersion of the 
samples: 

r .  
1. Premium leaded gasoline 

2. Regular unleaded gasoline 

0 

3. No. 2 fuel oil 

4. ASTM Referehce Fuel C. 

5. Toluene 

'6. No. 6 fuel oil 

7. 100-percent methanol 

8. 200-percent ethanol 

9. 56-percent ethanol, 50-percent ASTM Reference 
Fuel C 
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10. 50-percent ethanol, 50-percent ASTM Reference 

11, 85-percent Reference Fuel C ,  15-percent methanol 

12. 85-percent ASTM Reference Fuel C ,  15-perCent 

Fuel C 

ethanol 

13’. 70-percent ASTM Reference Fuel C, 30-percent - .  ethanol 

14. Distilled water 

PERMEANCE - COATING DISSOLUTION EVALUATION: 

METHOD 

coupon samples of the lining only are to be bonded to glass 
dishes containing the.immersion solutions. Before the samples 
are attached to the dishes, the thickness is to be measured in 
the center of each quadrant and these values are to be recorded 
for later use. The assemblies are to be weighed on an analytical 
balance. The assemblies are then to be inverted and placed in a 
100QF ( 3 8 ° C )  ambient chamber so that the solution will contact 
the test specimen. 

To determine the rate or percent of transmission of the 
solution through the test specimen, the assemblies are to be 
reweighed after 30, 90, 180 and, if necessary, 270 days. At the 
conclusion of the test, the thickness of each sample is to be 
remeasured and any loss or swelling is to be recorded. 

R E S U L T S  

N o  permeance or dissolution o f  the liner material is to * I  

occur. 

BONDING TO SWFFACE: 

METHOD 

Steel coupons coqted with the minimum thickness 0 5  liner 
material are to be bonded to glass cups filled with each of the 
immersion solutions and the assemblies are to be inverted so the 
solution contacts the surface. Before bonding the coupons to the 
cup, the hardness of the liner material is to be determined. 
Following each exposure period, the exposed liner material is to 
be visually examined and the hardness determined. 
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RESULTS 
j .  

April 23, 1984 

There shall not be any softening -1istering or uplift 0 -  the 
liner material. 

COLD IMPACT: 

METHOD 

Six by six inch (152 by 152 mm) sheets of the liner are to 
be conditioned for 16 hours in a cold box maintained at minus 
2OoF (minus 29OC). Each'conditioned specimen, and additional 
unconditioned specimene, are to be clamped between two steel 
rings having an inside diameter of 4.25 inch 1108 mm) and 
impacted once by dropping a 1.18 pound (535 9) steel sphere from 
,a height of 6 feet (1.83 m) onto the surface of the specimen. 

RESULTS 

The samples shall not crack or show rupture of the liner. 

0 
.. 

, 

I 
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TEST PROGRAM FOR EVALUATING THE STRUCTURAL 
, SUITABILITY OF TANK-LINING SYSTEMS 

. .  PHYSICAL TESTS OF TANX: 

METHOD 

Using a tank selected by the manufacturer and judged by UL 
to meet the criteria outlined in the,manufacturer's instructions, 
the following tost and examination are to be conducted. 

The tank selected will hyorne the basis for 
judging the acceptability of future tanks for 
the lining process. 

f *  
__. Note: 

'a 
1. The tank is to be inspected by a representative of. 

UL's engineering staff and a detailed description 
of the tank's physical condition recorded. 

manufacturers personnel and lined in accordance 
with the lining instructions. 

'3. A 5-psig (34.5-kPa) leakage and 5.3-inch (135-mm) 
Hg vacuum test are then to be performed, exactly 
a s  they are conducted during an actual lining 
procedure. 

holidays. 

After the buried tank has been 'lined, the thank is 
to be excavated and placed at ground level for 
visual examination of the exterior. 

6. The excavation is to be prepared for anchoring the 

7. The tank is to be repositioned in the excavation 

0.  The tied-down tank is to be recovered with back 

2,  The tank is then to be prepared by the 

4.1 The tank is then to be tested for voids and 

5.  

tank as required. 

and anchored (tied down) to prevent float-out. 

fill material to grade and the entire excavation 
flooded for a 24 hours. 



. 
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BUL2S:mrs -. 

9. A t  t h e  end  oi t h e  24-hour f looded  c o n d i t i o n ,  a 
vacuum of 5.3 i nch  (135 nun) Hg i s  t o  be a p p l i e d  
for 1 minute t o  s i m u l a t e  an a d d i t i o n a l  e x t e r n a l  
p r e s s u r e  e q u i v a l e n t  of 6-feet (1.83-m) of water.  

p r o t e c t  t h e  a r e a  under  t h e  f i t t i n g s  from a 
d i p s t i c k ,  an impact t es t  i s  t o  be conduc*ed on t h e  
i n t e r i o r  of t h e  tank.  A 2-pound (901-g)O steel  
sphe re  is t o  be-dropped from a h e i g h t  e q u a l  t o  t h e  
t a n k  d i a m e t . e r ' s o  a s  t o  impact t h e  a r e a  under  t h e  
f i t t i n g  opening. 

I RESULTS 

0 '  
. .  

10.  Unless  a meta l  d e f l e c t o r  p l a t e  i s  provided t o  

As a r e s u l t  of t h e  tests,  there' s h a l l  be no damage t o  t h e  
t a n k  LIP evidence  by c rack ing ,  buckl ing ,  or deformation.  The t ank  
i s  aga in  t o  be tested for vo ids  o r  ho l idays .  I n  a d d i t i o n ,  t h e r e  
s h a l l  be no c r a c k i n g  of t h e  l i n i n g  m a t e r i a l .  

0 
c 

r . *  
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San Jose Hazardous M a t e r i a l s  Ordinance 

GUIDELINES FOR PERMANENT CLOSURE OF 

HAZARDOUS MATERIALS STORAGE FACILITIES 

SCOPE: 

A)  App l ies  t o  e x i s t i n g  hazardous m a t e r i a l s  storage f a c i l i t i e s  w i t h  i n t e n t i o n s  

6) Appl ies  t o  out  o f  s e r v i c e  (abandoned) storage f a c i l i t i e s  which have n o t  

Closure p lans should be submi t ted f o r  approval t o  t h e  Hazardous M a t e r i a l s  Pro- 
gram, City o f  San Jose, a t  l e a s t  30 days p r i o r  t o  t h e  te rm ina t ion  o f  s torage 
a c t i v i t y .  Out-of -serv ice f a c i l i t i e s  should submit c losu re  p lans  as soon as 
poss ib le ,  and no l a t e r  than 90 days f rom t h e  d iscovery o f  such f a c i l i t i e s .  

A c losu re  p lan  i s  a i t a temen t  o f  proposed ac t ions  t o  be performed by t h e  f a -  
c i l i t y  owner (permi t tee)  i n  o rder  t o  render t h e  storage f a c i l i t y  safe. 

1. Provide name, address, and phone numbers o f  con t rac to rs  r e t a i n e d  t o  c a r r y  
out  any phase o f  t h e  in tended c losure.  

2 .  Provide b r i e f  d e s c r i p t i o n  o f  s to rage f a c i l i t y  and ma te r ia l  stored. Inc lude 
a p l o t  p l a n  o f  t h e  s torage f a c i l i t y  t o  be closed. 

3. I f  t h e  storage f a c i l i t y  has underground tank(s) ,  o r  i f  t h e r e  i s  any suspi -  
c i o n  o f  s o i l  contaminat ion f rom any above-ground storage f a c i l i t i e s ,  then 
s o i l  sample(s) f rom area(s)  l i k e l y  t o  have t h e  maximal amount of contamina- 
t i o n  s h a l l  be obta ined and analyzed f o r  res idua l  hazardous ma te r ia l s ,  i n  an 
appropr ia te  manner, by a l abo ra to ry .  In fo rmat ion  p e r t a i n i n g  t o  t h e  loca-  
t i o n  o f  samples, sampling methods, t e s t  procedures, and t e s t  r e s u l t s  s h a l l  
be prov ided t o  t h e  City. 

4. Remove and p roper l y  d ispose o f ,  neu t ra l i ze ,  o r  reuse a l l  hazardous ma- 
t e r i a l s  i n  an appropr ia te  manner. 

5. Remove o r  decontaminate a l l  s torage f a c i l i t i e s  i n  order t o  min imize present  
and f u t u r e  p u b l i c  h e a l t h  and environmental  hazards. Serv ice s t a t i o n  under- 
ground tanks may be abandoned i n  p lace  o r  removed: 

t o  permanently te rmina te  t h e  s torage of hazardous mater ia ls .  

complied w i t h  c losu re  requirements.  

0 Act ions should consis t ,  a t  a minimum, of t h e  fo l l ow ing :  

a, Tanks abandoned i n  place: 

1) A l l  flammable o r  combust ib le  l i q u i d  s h a l l  be removed f rom t h e  tank 
and from a l l  connect ing  l ines. ,  0 
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2) The Suction, inlet, gauge, and vent lines shall be disconnected. 

3) The tank shall be filled completely with a concrete Slurry capable 
of filling all voids and hardening to a solid material. 

4) The remaining underground piping shall be capped. 

5 )  When the tanks to be removed/abandoned have contained flammable or 
- I  

combustible liquids, a PERMIT must be applied for PRIOR TO 
REMOVAL/ABANDONING OF TANKS. 

b. Tanks removed: 

1)  All flammable or combustible liquids in the tank and connecting 
1 ines shall be removed. 

2) The suction, inlet, gauge, and vent lines shall be disconnected. 
Sections of connecting lines which are not to be used shall be re- 
moved. Inlets, outlets, and leaks, if any, shall be capped or 
plugged. 

3) The tank shall be made safe for removal by the introduction of car- 
bon dioxide gas. The addition of dry ice (15 lbs. per 1000 gallon 
capacity) is recommended to lower the oxygen concentration in the 
tank. 

4) When the tanks to be removed/abandoned have contained flammable or 
combustible liquids, a PERMIT must be applied for PRIOR TO REMOVAL/ 
ABANDONING OF TANKS. 

Upon satisfactory' review and approval of the closure plan, and required 
permits have been applied for, a hazardous materials storage facility shall 
carry out the proposed actions. I f  there is indication of s o i l  contamination, 
the permittee may be required to render the soil free from the residual 
hazardous materials through appropriate cleanup procedures. 

e 

. 
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CITY OF SAN JOSE, CALIFORNIA 

475PARKAVENUE §AN JOSE FIRE DEPARTUENT 
§AN ;IOSE, CA 06 i  10 
(408) 277.4444 

VlNCE CLET 
Fire Chief December 14, 1984 

Mr. Edward Anton , '  Chief' 
Division of Technical Service 
State  Water Resource Control Board 
P.O. Box 100 
Sacramento, CA 95801 

Dear Mr. Anton: 

Underground Tank Regulations 

Further t o  our  comments dated 11/21/84 regarding the  monitoring of underground 
storage of motor fue ls ,  we have assembled some additional information re- 
garding the  use of dip-sticks f o r  inventory reconcil.iation.. 

We have reexamined the records relat ing t o  leaking motor fuel tanks  for the 
past twelve months, and have determined tha t  - none of the leaks were detected 
u s i n g  the dip-stick tank gauging which was i n  place. 
locations i s  shown in Table 1 .  

In an e f for t  t o  examine the potential u t i l i t y  o f  dip-stick tank monitoring, 
the San Jose Hazardous Materials Program has examined the inventory re- 
conciliation records o f  a r e t a i l  gasoline s ta t ion  which  was known t o  have 
l o s t  a t  l e a s t  500 gallons of gasoline i n  November 1983. In Figure 1 ,  the  
difference between the inventory (from dispenser records) and dip-.stick 
reading i s  plotted .for .each day of one month. A leak would be indicated by 
a steady downward trend on the graph, whereas a gain (.water instrusion)  
would be shown by a steady r i s e  on the graph. The data for five tank months 
i n  Figure 1:tkclearly inconclusive, and demonstrates tha t  dip-stick inventory 
reconciliation 'is not suf f ic ien t ly  accurate t o  detect  leaks as  large as  
500 gallons over a 'one month interval .  

please advise Sf we can provide any fur ther  assistance. 

A l i s t  o f  these 

' 

(Tank E l o s t  500 gallons).  

Sincerely, 

Peter W. Jones 

cc: John p.  Felde 

PWJ: bm 
0 

. .. . . 
, I .  . 





Table 1 

a Gasoling leaks in City of San Jose, not detected by dip-stick monitoring. 

1111 N .  Capitol Ave. 
270 W .  San Carlos 
1645 Tully Rd. 
1020 Berryessa S t .  
98 N. Autumn St .  
147 E. Santa Clara St .  
1648 Tully Rd. 
2302 Almaden Rd. 
1100 Story Rd 
1125 Coleman Ave. 
1661 Airport Blvd. 
401 Saratoga Ave. 
2701 Story Rd 
2710 Story Rd 
1604 McKee Rd 
980 N.  11th St .  
301 S. Market St .  
4096 Monterey Rd 
481 Coleman Ave 
1661 N E Airport Blvd. 
477 S. Market St.  
950 Old Oakland Rd 
5350 Monterey Rd 
1115 Coleman Ave 

201 San Jose Ave 
2910 Steven Creek Bled 

~ 2060 Gigure C t .  

Exxon Co. 

Shell Oil Co. 
Crown Service Station 
Chevron 
SCV Paramedical Services 
Chevron 
Chea.won 
Chevron 
Shell Oil Co. 
FMC Corp 
San Jose Airport 
ARCO 
Boyette Petroleum 
Curries Chevron 
ARCO 
Haines & Sons Painting 
Mobil C i h c  Center 
Exxon 
Pacific Motor Trucking 
Avis 
Rose Murty Tire Co. 
Modern Ice. Co. 
Desert Petroleum 
FMC 
SJ Crane & Rigging 
SJ Rag Company 
Ch ewon 
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- Sta te  Water R e s o u r c e s  - .. Control ; .  Board 
.~~ P o s t  O f f i c e .  Box 100 .. .~ I 

. .  .. Sacramen to ,  C a l i f o r n i a  95801 

A t t e n t i o n :  Haro ld  S i n g e r  . 

. '  
.~ 

.- .. 

D i v i s i o n  of T e c h n i c a l  S e r v i c e s , ' . ,  .... . . . ~  

... . -  

.. . 
. - - . .  

-~ - . -  Dear M r .  S i n g e r ,  .. . .  
.- 

- .  
.We a r e  a, . m a n u f a c t u r e r  of ' c o a t i n g s ,  p r i m a r i l y  t r a d e : s a l e s  p a i n t ,  
l o c a t e d  * i n  t h e  County  of Sari‘-Bernardino, w i t h i n -  t h e -  b o u n d r i e s  of. 

n o t i c e  of t h e  O c t o b e r  23, 1984 p u b l i c  h e a r i n g  on t h e  p r o p o s e d  
- r e g u l a t i o n s  g o v e r n i n g  -unde rg round  storage of- h a z a r d o u s  s u b s t a n c e s ,  

- . s u b c h a p t e r .  1 6  of c h a p t e r  3' t i t l e  23 C a l i f o r n i a  A d m i n i s t r a t i v e  Code. ~ 

U n f o r t u n a t e l y ,  w e  w i l l - b e  u n a b l e  t o  a t t e n d  t h i s  h e a r i n g ,  b u t  w e  

W e  have  been  v e r y ' i n t e r e s t e d  .in the-  progress.^ of r e g u l a t i o n s  s u c h  as- 
t h i s  h e a r i n g  w i l l  z o v e r .  I n . - o u r  m a n u f a c t u r i n g  area,   we^ have  s e t e n  - .  - . 

underg round  s torage . t anks  which were i n s t a l l e d  be tween .  1977-.and~. 
1978.. These t a n k s  are i n  g o o d _ c o n d i t i o n ,  and t h e y  h a v e ~ ' a l 1  been 

 since J u n e  1984,  w e  have  been m o n i t o r i n g  t h e  . t a n k s  for mater ia l  
_ b a l a n c e  as ' a t e c h n i q u e  . f o r  d e t e r m i n i n g  - l e a k s .  
r e g u l a t i o n  a r t i c l e  4 s ta tes  t h a t  f o u r  or~more m o n i t o r i n g  methods  

are c u r r e n t l y  . u s i n g  o n l y  t.he i n v e n t o r y  con,trol o r  ma>er.ial  b a l a n c e  
method. - - 

'  the c i t y  of San Bernard i ,no ,  C a l i f o r n i a .  W e  have  r ev iewed  y o u r  

have  t h e  f o l l o w i n g -  comments .to make on., t h e  p r o p q s e d  r u l e .  ..~ _ .  .. 

.~ 3 -  
- 

. e  . ..~ 

-. ' ~ .  ~ 

. r e g i s t e r e d  w i t h  t h e  .State  of C a l i f o r n i ? .  . _  
-. 

~ 

The.. proposed~ 
. .  

. 

- must  .be used  t o  ' a d e q u a t e l y  meet t h e  p r o p o s e d '  r u l e  r e q u i r e m e n t s .  W e  .. 

I 

- 
. 

..  We have . i n v e s t i g a t e d  : t h e ' c o s t  .of t a G k  p r e s c s u r e  t e s t i ' n g  and so i l s -  
. .  

_. 
.- m o n i t o r i n g ,  two of t h e  - o t h e r  s e v e n  t e c h n i q u e s  fo r  mon ' i to r ing  . - tank 

: i n t e g r i t y :  -.We have  had an  estimate o f  $ 4 5 0 , p e r . . t a n k  f o r  t e s t i n g ,  .~ . 
f o r  a - t o t a l  cost t o  u s  of $3 ,150  each  time t h e  t a n k s  are. t e s t e d .  

> -  '' 
~. ~ 

_ .  - .. Recekd Si% 

I .. 

. 



-. 
.. -. . 

-.a, S t a t e  Water R e s o u r c e s  C o n t r o l  Board . .. 
. 

. .~ .-. i; September  6, 198.4 . .. 
. , .  

- I .  

.. '). * " p a g e  Two 
e. ~ 

. .~ 

. - -  . .  - - 
S o p h i s t o c a t e d  t e s t s  .of t h i s  t y p e ,  i.e. s o i l  t e s t i n g  -or t a n k  .. - 

t p r e s s u r e  t e s t i n g ,  would be d e s i r a b l e  t o  c o n f i r m  th'e p r e s e n c e  of - -~ : l eak  which would have  been- d i s c o v e r e d  by , o u r  mon th ly '  . i n v e n t o r y  > -  ~. 

c o n t r o l  or materiap b a l a n c e  t e c h n i q u e .  - However,. it is o u r   feeling . ~ ' _  
t h a t  t e s t i n g  . f o r ' l e a k s  u s i n g  t e c h n i q u e s  o t h 6 r  than ;  i n v e n t o r y  

- c o n t r o l  on a r e g u l a r  b a s i s  is - n o t  n e c e s s a r y  and .would  constitute^ .an . 

u n u s u a l  f i n a n c i a l  b u r d e n - . f o r  a p a i n t  ma-nufacturer-  which is making 

W e  t hank  .you for  the .  o p p o r . t u n i t y  ,to m a k e  t h e s e  comments; and we 
hope t h a t  you w i l l  ' l ook  f a v o r a b l y '  on o u r  s u g g e s t i o n  t h a t  - o n l y - =  

u s e d  . f o r ' r e g u l a r  s u r v e i l l a n c e  of unde rg round  s t o r a g e  t a n k s .  - ' 

I _  
, .  

- e v e r y  e f f o r t  t o  protect t h e  env i rovmen t  . i n  .its communi ty : - ,  - . . .. 
..~ . .  

: m o n i t o r i n g  t e c h n i q u e  s u c h  as i n v e n t o r y - c o n t r o l  is neces - sa ry  t o  be . .- 

- .. 
..* - 

, ~. I 

I >  . ,  
- .  ~. I . .  .- 

' *  - . .. 

.~ 
~.~ ... 

Yours t r u l y  , 
.. - - ... -. . 

FREDERICKS-HANSEN 'PAINT  COMPANY,^' I N C .  - .  
~.. A 

. .. . 
. - . . .  

. P h i l i p  C. B remens tuh l  .. 
- .Director - P a i n t ,  D i v i s i o n  

i ~ ~ .. 

~. ~0 PCB/rnm 
, - -  

- .  
.. ~ 

~ cc: ' E a r l  Smi.th - S p e n c e r  K e l l o g  1 .. 

Joe King .- McCloskey V a r n i s h  Company - ' ~  

H. -Nor.man Johnson ,  Jr. '7 Frederic-ks,-Hansen . .   paint^ -. ~ Company - .  - 
~ . .~ :. - ,  . . .  

.. . . .  
. .. . - ,  - .  

. a  
. -  

- I - 
. .  .. 

- .~ 
I . _  

.. 

~ ~. + 
. - .  

. .  
. . .~ 

..~.. , ... . 
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.~ - 
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VI\LLEY LEAK 
DETECTION SERVICE 

31848-I3 Road 138-Visalia. CA 93291 . 
(209) 734-0225 

September 6, 1984 

Harold Singer 
Divis ion of  Technical Serv ices  
S t a t e  Water Resources Control Board 
P.O. Box 100 
Sacramento, Ca. 95801 

Dear Mr. Singer: 

This  is. i n  response to - the  i n v i t a t i o n  t o  comment on the  
.Notice :of Proposed Rulemaking concerning underground f u e l  
s torage  tanks. 

. . .. -- ~ . . ,- 

.~ 

There is l e s s  cos t  and r i s k  t o  buried tanks opera tors  using 
the  s o i l s  monitoring method of  l e a k  detect ion.  This, i n  com- 
b ina t ion  with inventory control ,  w i l l  i d e n t i f y  leak ing  tanks 
by s m p l i n g  t h e  vapors i n  small diameter wel l s  i n s t a l l e d  i n  
the tank  b a c k f i l l  us ing a mobile flame ion iza t ion  instrument 
capable of lppm hydrocarbon de tec t ion .  

This  method a l s o  has the  advantage of no t  being dependent on 
permanent l e a k  de tec t ion  d.evices which may f a i l  and permit 
low l e v e l  l e a k s  t o  go undetected,  The flame ion iza t ion  u n i t  
can be v e r l f i e d  before  each t e s t .  Addi t ional ly ,  t h i s  method 
would de tec t  previous leakage and provide an opportuni ty  f o r  
review of t he  groundwater i n  the  area.  

-- 

.We worry t h a t  tank  t e s t i n g ,  llhyckmtaticll o r  " f i n a l  tes t1 ' ,  may 
become overused. Tank t e s t i n g  i s  a valuable  and p o s i t i v e  
method o f .de t e r i i i n ing  leakage; however, i t  exerbs forces  on 
the  t ank  nea r ly  th6ee times normal and may tend t o  c rea t e  
l eaks .  Pressure  t e s t i n g  of tanks should only be done when 
a c t u a l  leakage i s  s u q e c t e d .  

The i n s t a l l a t i o n  of vapor wel l s  a t  e x i s t i n g  tank  s i t e s  can 
be done f o r  about $500.00 per  site. Th i s  is a one time cost .  
The vapor sampling can be done f o r  about @.tO.OO per  s i t e  per  
v i s i t .  

- 

It i s  s i n c e r e l y  hoped t h a t  these comments a r e  he lp fu l  and 
p lease  do not  h e s i t a t e  t o  c a l l  i f  f u r t h e r  information is 
needed. 

4- 

. Received DTS 

SEP 10 1984 

,"cb Don Johnson T d a r e  County Environmentdl Health 
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.~. . - . - . ~  W. B. DISTRIBUTORS ._ , 

691 -Lincoln, Napa, CA., 94558 
(707) 224-1554., . 

September 6, 1984 
Texaco -Wholesaler 

0 
Clair 9. Black .. 

S t a t e  .Water .Resources Control  Board 
P. 0. Box100 ~. . .. . 

sacra men to,^ Ca. 95801 
AttN: .  !5r. Harold Singer '  

Dear kk: Singer:  

- 

. -  .. 

1 Rela t ive  t o  t h e  pubXc hear ing on -October 23, 1984 concerning 
adoption of  s tandards and procedures f o r  permits  to--operate  underground 
s to rage  f o r  .hazardous subs tances ,  I submit t h e  .folLowing: 

' 'It i s  my b e l i e f  t h a t  you a re ,  i n  e f f e c t ,  Ilthroxing the- 'baby- out  

. .. 

.. ~. . .  

-. 
. - I  . ~ . ~  

' 

with  t h e  bathwater.1' 
products  f o r  t h i r t y ~ s e v e n  years ,  and during those  year's 1 have onl? 
been aware of  perhaps -a h a l f  dozen c a s e s  of l eak ing  gasol ine  tanks.  

-Admittedly, t he re  have been a few cases  t h a t - h a v e  .made na t iona l  
, headl ines ,  Eogever I do not  feel t h a t  t h e s e  -cases  are j u s t i f i c a t i o n  

f o r  t h e  expendi ture  o f  t h e , b i l l i o n s  of d o l l a r s  t h a t  t h i s  measure- 
, i s  g o i n g  t o , p u t  on taxpayers ,  through increased  c o s t  of product 

and i n c r e a s e d t a x e s  t o  Implepent and enforce these  r egu la t ions .  

, I. a m  probably one of t h e  sma l l e s t  wholesa le rs  a s soc ia t ed  wi th  . 
Texaco i n  Ca l i fo rn ia ,  and from my i n v e s t i g a t i o n  of systems to.comply 
v i t h  t h i s  proposed s t a t u t e ,  t h e  c o s t  -would-be p r o h i b i t i v e .  ,It vould 
t ake  a l l  .of t h e  p r o f i t  from t h i s  business  f o r  s e v e r a l  yea r s  j u s t  t o  
i n s t a l l  t h e  measures- that  tWs.proposa1  r e q u i r e s  f o r  t h e ~  e x i s t i n g  
underground. s torage,  without  even cons ider ing  t h e  f u t u r e  c o s t s  of  
new i n s t a l l a t i o n s  f o r  t h e  , p w p o s e  of increas ing  my business.  

1 have been eniageb. a s  a  wholesaler^ of petroleum 

. 
. I  

.~ - 

. 

,. .. . .~ 
.. . 

~- 

0 - . - ~  

.- 

.. 

The people  who a r e  proposing t h i s  r e g u l a t i o n  profess  t o  be con- 
. cern&djfor  t h e  wel fare  of ,people, .but . t h i s  type of l e g i s l a t i o n  w i l l  
redound t o  t h e  detr iment  qf .. t h e  very .~ ,peoplF . ... it proposes t o  'help.  ~, -. - ..- - 

. .  

. .  ' .Sincerely,  

.. . 
C l a i r  B. Elack 

.. . 
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NI INDUSTRIES,  INC. 
5215 SOUTH BOYLE AVENUE . P. 0. BOY 58507 VERNON BRANCH . LO5 ANGELES. CA 00058 . 12131 588-7111 0 

VERNON DIVISION 

Septembsr 24, 1984 

State Water Resources Control Board 
P.O. Box 100 
S a c r m t o ,  CA 95801 

Attn: H a r o l d  Singer 
Division of Technical Services 

RE: 

Dear ~ r .  Sinqer: 

requires that mnitorinq systems be instal led on a l l  underground tanks 
that store hazardous substances to detect the unauthorized release of 
hazardous liquid. 
visual, vacuum o r  pressure tes t ing ground water mnitorinq, etc. 

It is my understanding of the l a w  that it 's intent  is to have a 
mnitoring system that w i l l  detect leaks of hazardous materials from 
underground tanks. 
mer of underground tanks to test o r  detect  leaks .that may have occured 
i n  the past. 

Section 2640(b) of the draf t  regulation states that, "The objective 
of the mnitoring program for existing underground storage tanks are; t o  
determine i f  unathorized releases are occurhg o r  have occured in the 
past.. .. .". 

D r a f t  regulation on the underground storaqe of hazardms materials. 

AB 1362 which inacted Chpter  6.7 of the Health and Safety code 

This l a w  allms various forms of mnitorinq systems, 

0 
There is  no reference i n  the law that requires the 

1 believe the intent of 1362 is t o  detect i f  tanks are leaking 
and to provide mnitorinq systems to detect i f  any leaks occur i n  the 
future. 

Section 2640(e) states that if visual inspection of tanks can not 
be inplenwtea the owner shall prwide alternate mnitoring as specified 
in section 2642 through 2646. 

Section 2642 through 2646 r d e  tank testhq, inventoq control, 
soil testinq and exploratory boring, Vadose Zone Detection mnitorinq 
under certain conditions, and ground w a t e r  mnitorinq. 
regulation requires a l l  of the above when AB 1362 only requires one of 
the above. 

The draf t  

MGziple d t o r i n g  systems were not required by AB 1362. 

SEP 2 '7 1984 



Section 2640 E requires the m e r  not only to visually rmnitor the 
tanks daily but also requires so i lmni to r ing .  
required by AB 1362. 

The State Water Resources control Board has gone beyond their 
requirerent t o  specify rmnitoring m W s  and inrposed requirmts that 
were not contained in AB 1362. 

This was  clearly not 0 '  

Thank you i n  advance for considering my mmsnts.  

Sincerely, 

aGd4&. 
Don L. Hedges 

DIH : ao 
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Re: Draft Regraidtion. on: ,th.@-.U.nder¶.round.:~.torage.:-',:. .., : .,, . . 

.. . . .  . .. . .  

.: . . .  
. .  . . "  

.' of Hazardous. Materials.. 
. '  . ,  . . 

. .  ' I  , . . . ,  , .  

. . .  . 
. 

. .  

. .  ' .  : Dear M.r. Singer: 
. .  

. .- 
. . .  

. .  . AB. 1362 which inatted. Chapter :6.7 of the Health: and.:. ' .  '' 

Safety Code requires ' that '. monitoring systems be instafl.ed ..on all, . _  .. ' . ._ . . .  ' 

unauthorized release o f  hazardous liquid. This law a l l o w s  various. . ~' '. . ~. .' 

ground  water monitor.ing, etc ..., . .. . .  

underground tanks .that s tore  hazardous subs.tanc= to a&ct *.he , '  . :  .. 

forms .of monitoking systems, visual, ' vacuum., or pressure testing. . . 
. . ,  , . .. . .. . 
_ ' .  

. .  

I t  is my understanding' of 
have a monitoring system-. that will 
materials from undergro.und tanks. Th 
that requires the  owner of undergroun 
that may have.occat-red'im t h e  past.. 

. .  

. .  

' , Section 2640fb) of the  draft. 
objectives of t h e  monitoring program. 
storage tanks are;  to detem'in.e i f  unath 
or have oc,cu.rred in t h e  past ... - . . ' I .  

I believe the intent of At3 1 
leaking and to provide monitoring sy  
occur in t he  future. 

! 

i 
Section 2 6 4 0 ( e )  states th,lt 

cannot '.be implemented the owner shal 
as specified in Section 2G42 through 2646. 
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California Conference of Directors of Environmental Health 

September 27, 1984 

Reply to: Donald W. Koepp, Director 
Environmental Health Dept. 
800 S. Victoria Ave. 
Ventura CA 93009 

Mr. Harold Singer 
State Water Resources Control Board 
P.O. Box 100 
Sacramento CA 95801 

Dear Mr. Singer: 

W e  enjoyed having the  opportunity t o  discuss your draf t  underground hazardous 
materials storage tank regulations during your local government workshop on Sept- 
ember 12, 1984. We hope you have more workshops in the Los Angeles area as i t  
is difficult for  us to  travel to Sacramento for  these meetings. 

W e  have reviewed your draf t  regulations and have concerns about three areas  
addressed by your proposed regulations: Existing underground storage tank monitor- 
ing criteria, permit requirements, and additional standards request procedures. 

Our primary concern is the  proposed monitoring requirement for  existing tanks out- 
lined in Article 4. Under the  proposed regulations, a 100 gallon underground waste 
oil tank in  .the desert, mi$s away from a usable water supply, is required to  have 
t h e  same monitoring system as a 100,000 gallon underground pesticide tank; 
'specifically, groundwater monitoring wells, vadose zone detection, inventory control 
and pressure testing. W e  fee l  t he  tank owners and local agencies should have the  
option t o  require a less stringent or more stringent leak detection system based on 
an evaluation of t he  potential for  leaks to adversely impact water resources and 
human health. The evaluation should be similar to  t h e  site ranking model used by 
.the EPA t o  evaluate risks a t  hazardous waste sites. I t  is suggested tha t  the evalua- 
tion address container properties, stored chemical properties, pathways of contarni- 
nation, and potential effects on receptors. 

Our secondly concern is t he  proposed permitting guidelines addressed in Article 10. 
Ventura County has started to  permit underground hazardous material tanks. We 
will be issuing interim permits to  facilities and identifying a compliance schedule 
for  each facility to install t he  appropriate leak detection system. Under your pro- 
posed regulations, a facility could not be issued a permit to  operate until a f te r  t he  
leak detection system is installed, making i t  almost .impossible to implement our 
tank program. 

Our third concern is t he  proposed f e e  of $11,500 that we must pay if we fee l  tha t  
additional standards under this law are needed. This exorbitant f e e  would effectively 
preclude any local agency from promulgating any new standards, even though 
industry and all government agencies may concur the standard is needed. Also, 
one agency would end up paying the  expense for a standard tha t  all agencies could 
use. W e  strongly urge this f e e  be deleted. 

. .  

0 



Mr. Harold Singer 
September 27, 1984 
Page - 2 0 

During your workshop of September 12th, many comments were made by various 
agencies requesting clarification of many sections of the  draf t  regulations. W e  
concur with these comments and request t ha t  an additional review and comment 
period be provided on the  draft  regulations a f te r  these comments are addressed. 

If you need clarification of our comments, please contact  Mr. Jeffery Heath of my ~ 

staff at  (805) 654-5040. 

DONALD W. KOEPP, CHAIRMAN 
HAZARDOUS WASTE COMMITTEE 

Martin Winston 
Mateo County 
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California Conference of Directors of Environmental Health 

December 10, 1984 

Reply to: Donald W. Ko&pp, Director 
Environmental Health Dept. 
800 S .  Victoria Avenue 
Ventura C A '  93009 

Mr. Ed Anton 
Sta te  Water Quality Control Board 
901 P Street  
Sacramento CA 95814 

.~ . -- . ~. - 
' Dear Mr. Anton: 

. .  . .  

We have reviewed the  latest draf t  of your regulations implementing the  
underground hazardous materials storage tank law. 

The regulations provide clear performance stand+-ds .for new and existing 
tank installations. W e  especially .support t he  eight monitoring alternatives 
for existing tanks listed in  table. 4.1 of t he  regulations. I t  provides clear 
guidance t o  industry and enforcing agencies as -to acceptable leak detection 
systems while allowing for t h e  selection of t he  best  alternative suited for  
each tank facility. 

Many counties are anxiously awaiting t h e  adoption of these regulations so 
they may fully initiate their local programs t o  protect precious groundwater 
resources. 

W e  strongly support t he  efforts of your Board to develop fair  'regulations 
and urge you to immediately adopt these regulations. 

Yours very truly, 

* 

. .  . .  

, 

.. . . _  . .  - 

L~~~~~~ w. KOEPP, CHAIRMAN 
REGION IV, CCDEH 

DWK/erf 

i 
- .+ 

CC: Harold Singer.-!L..-k _F - V.b/ 
Jeff Heath 

e 



THE MARLEY PUMP COMPANY 

June 6 ,  1984 

Mr. Edward C. Anton 
Chief, Div.  of Technical Services 
S ta t e  of California 
Water Resources Control Board 
Bonderson Building 
901 "?" S t r e e t ,  P 0 Box 100 
Sacramento, CA 95801 

Dear Mr. Anton :  

I t  is our  understanding t h a t  your division i s  currently ,working -on a d r a f t  .of 
regulations being developed to  implement an underground tank regulatory pro- 
gram which was established by AB 1362 (Sher). 

We have a great  deal of i n t e re s t  in  this program and request t ha t  we be 
included i n  any future communications on the subject ,  i f  th i s  i s  possible.  

The Marley Pump Company i s  the manufacturer of a product' known as the Red 
Jacket Leak Detector which is  widely used t o  detect  l i n e  l eaks . in  underground 
.fuel storage systems of motor fuel service s ta t ions .  T h i s  product i s  a 
mature product originally developed and f i e l d  t e s t e d  in  1963 and p u t  i n to  
production i n  1965. 
o i l  company i n  the country as well as by municipalities and other la rge  . 
f l e e t  operations. 

This product i s  an automatic, continuously operating pressure loss  de tec tor  
t h a t ,  when a leak i s  present, r e s t r i c t s  the flow in t h e  l i ne  t o  an average 
ra te  of 1 . 4  gallons per minute. The Red Jacket Leak Detector gives a posi- 
t i ve  t e s t  of the l ines each time the pressure drops below a minimum of 
one psi in  the l ine ;  however, i f  the loss o f  pressure i s  not due t o  an 
actual leak, the leak detector opens and allows unrestricted delivery o f  
the product. I f  the loss of pressure i s  due to  a leak i n  the system, the 
leak detector  pr0vides.a posit ive indication by r e s t r i c t ing  the flow ra t e  
a t  which product can be dispensed. 

The d r a f t  of the proposed regulations which we reviewed s t a t e s ,  in  p a r t ,  on 
Page 3.7 and other places: 

"Pressurized piping systems tha t  include an automatic, continuously operating 
pressure loss  detector and flow re s t r i c t ion  device are  exempt from the 
secondary containment requirements of the a r t i c l e .  , This detector shal l  be 
connected t o  a visual or audible a l a m  system." 

, 

The,product has been used successfully by every major 

,~ 

I 
! 

,5800 Foxridge Drive. Mission, Kansas 66202 913/722.1485 
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. -  .. .. - 
- Mr. Edward C. Anton 

June 6. 1984 
Page 2: e 
I t  is t h e  f ina l  sentence o f  the above statement t o  which we take exception. 
The normal dispensing flow r a t e  a t  s e rv i ce  stations is around 8 gpm, with a 
range o f  about 4 to  1 2  gpm. 
flow t o  an average rate  o f  1.4 gpm when a leak develops w i t h i n  the system, i t  
is immediately obvious through the grea t ly  reduced dispensing flow r a t e  t h a t  
a leak i s  present. 

Under normal conditions, an  automobile can be refueled i n  less than two 
minutes b u t  when a leak is present,  t he  time required i s  over ten minutes. 
There i s  such an obvious time difference t h a t  i t  is imed ia t e ly  known. In 
many s t a t ions  there are  multiple dispensers connected to  the same submersible 
pump and, in  these cases, the t o t a l  flow per dispenser i s  reduced i n  proportion 
t c  t he  number of units operating a t  t he  same time, which lengthens the time 
considerahly t o  f i l l  a t a n k .  

Since the  Red Jacket Leak Detector r e s t r i c t s  

e 

Through the years,  we have experimented with nany d i f fe ren t  approaches t o  leak 
detect ion with many f i e ld  t e s t s  us ing  visual End audible alarms. 
thermal contraction i s  alw.iys a f a c t o r  when dealing w i t h  gasplines,  the system 
pressure goes t o  zero very frequently even i n  ,very temperate climates. 
course,  when the system pressure drops t o  some low value, the 'alarm wil l  be 
ac t iva ted  - whatever tha t  par t icu lar  alarm system design c a l l s  fo r .  Our 
experience has shown t h a t  t h i s  occurs of ten ,  particularly d u r i n g  cer ta in  
times of the year. Systems t h a t  re ly  on th i s  approach generally wil l  be 
deactivated by the s ta t ion  personnel regardless of the consequences o f  t h e i r  
act ion.  

Since 

Of 

1 

I t  i s  a f a r  more positive approach t o  provide such an ,inconvenience t h a t  
'someone wil l  say something a b o u t  i t  a n d ,  before normal operations can resume, 
the problem m u s t  be resolved. 
alarm o r  t o  remove a l i g h t  b u l b  and then, for a l l  appearances, the problem has 
gone away. 

I t  i s  not necessary to  have'an audible o r  visua'l alarm when a Red Jacket Leak 
Detector i s  used a n d  we request t h a t  t he  language be modified t o  s t a t e  this.  
We believe t h a t  a d d i n g  a visual o r  audible a'lam will  actual ly  be counter- 
productive t o  the aims of the program. We ask tha t  f u r t h e r  consideration be 

Thank you f o r  your consideration a n d  i f  we may a s s i s t  you i n  any manner, please 
do not hes i t a t e  t o  contact us. 

Sincerely,  

I t  i s  f a r  t o o  easy t o  deactivate an audible 
, 

given .this matter. , I  

c c A w  C. C. Franklin J 
Vice President 0 Sales & Narketing 

CCF:bb 
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THE MARLEY PUMP COMPANY 

September 2 8 ,  1 9 8 4  

M r .  Harold S inge r  
D i v .  of  Technica l  Se rv ices  
S ta te  Water Resources Cont ro l  Board 
P 0 Box 1 0 0  
Sacramento, CA 95801 

Dear M r .  S inger :  

With r ega rd  t o  t h e  proposed adopt ion  o f r e g u l a t i o n s  governing under- 
ground s t o r a g e  of hazardous systems, w e  would l i k e  t o  make comments 
f o r  your cons ide ra t ion .  

On June  6 ,  1 9 8 4 ,  a l e t t e r  from our  company was d i r e c t e d  t o  
M r .  Edward C. Anton, Chief ,  Div. of Technical  Services, which 
s p e l l e d  o u t  t h e  func t ion  of t h e  Red J a c k e t  l e a k  d e t e c t o r  and 
expla ined  t h e  o p e r a t i n g  p r i n c i p l e s .  I n  t h a t  le t ter ,  w e  suggested 
t h a t  t h e  proposed r e g u l a t i o n s  be modif ied t o  exempt t h e  Red J a c k e t  
l e a k  d e t e c t o r  from t h e  requirement  t h a t  t h e  l e a k  de techor  b e  con- 
nec ted  t o  a v i s u a l  o r  a u d i b l e  a larm system. I have a t t a c h e d  a 
copy o f  t h e  l e t t e r  f o r  your  r e fe rence .  

The nex t  d r a f t  of t h e  proposed r e g u l a t i o n s ,  A r t .  3,  Sec. 2 6 3 3 ( f ) ,  
conta ined  t h e  s t a t emen t ,  " . . . This  d e t e c t o r  s h a l l  be connected 
t o  a v i s u a l  o r  a u d i b l e  a larm system u n l e s s  it provides  a t  least  
a 50% reduc t ion  from normal flow rates". We noted,  however, t h a t  
i n  A r t .  4 ,  Sec. 2642(h ) ,  t h e  language w a s  n o t  changed b u t  r e a d  
e x a c t l y  as i n  t h e  o r i g i n a l  d r a f t .  I am s u r e  t h e  i n t e n t i o n  o f  
t h i s  proposed r e g u l a t i o n  i s  t o  b e  c o n s i s t e n t  between new t a n k  
c o n s t r u c t i o n ,  which i s  covered i n  Ar t i c l e  3,  and e x i s t i n g  under- 
ground s t o r a g e  t a n k s ,  which are covered i n  A r t i c l e  4 ,  p a r t i c u l a r l y  
wi th  r ega rd  t o  t h e  l e a k  d e t e c t i o n  devices  i n s t a l l e d  i n  underground 
t anks .  

It i s  our  sugges t ion ,  t h e n ,  t h a t  A r t .  4 ,  Sec. 2642(h) be modif ied 
t o  r ead  a s  fo l lows:  " A l l  p r e s s u r i z e d  p o r t i o n s  of an underground 
s t o r a g e  t a n k  s h a l l  be monitored u t i l i z i n g  an on - l ine  p r e s s u r e  
loss d e t e c t o r  and f low reduc t ion  device .  Th i s  d e t e c t o r  s h a l l  b e  
connected t o  a v i s u a l  o r  a u d i b l e  a larm system u n l e s s  it provides  
a t  least  a 50% reduc t ion  from normal flow r a t e . "  

I 

Received M S  

OCT 21984 

5800 Foxridge Drive. Mission, Kansas 66202 913/722-1485 
. .  . .I .. 



Mr. Harold Singer 
September 28, 1984 0 Page 2. 

The change will provide complete consistency between Article 3 
and Article 4, and we ask your consideration in making this change. 

Sincerely, 

C. C. .Franklin 
Vice President 
Sales & Marketing 

CCF : bb 

enc. 



Original~cotntnents 11-20 

Index to Rulemaking File Underground Storage Tank Regulations Title 23, Waters 
Division 3, Water Resources Control Board Chapter 16, Underground Storage Tank 
Regulations 
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3467 Kurtz Street 
San Diego, California 92110 
(619) 224-2911 

October 1, 1984 
Reference No. 540712 

California Regional Water Quality Control Board 
1111 Jackson Street, Room 6040 
Oakland, CA 94607 

Attention M r .  Harold 5 .  Singer 

Dear Harold: 

At  the risk of oversimplifying the Draft Regulations, I've taken the liberty 
of developing a flow chart to depict the compliance process for the owner of 
an existing underground tank. Please review and comment on this - once 
you've had a chance to look at it and to give us your suggestions, we'd b 
happy to forward on proof copies for your use. I; 

JDHldh 

Attachment 

Consulting Engineers. Geologists 
and Environmental Scientists 

OHices in Olher PrinciDal Cilies 

. 
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'I , *> One Walnut Creek Center 

r . 100 Pringle Avenue 
' Walnut Creek, CA 94596 

41 5-945-3000 

May 22, 1985 

Woodward43yde Consultants 

-S ta te  Water Resources Control Board 
Paul R. Bonderson Building 
901 P Street  
P.O. Box 100 
Sacramento, CA 95801 

Attention: David Holtry 

Dear M r .  Holtry: 

I would l i k e  t o  thank you f o r  t h e  opportunity t o  comment on the  proposed 
amendments t o  t h e  Underground Tank Regulations. After c a r e f u l  review of 
s a i d  documents, only two s p e c i f i c  comments are made. 
has t o  do with Sect ion 2621, and i n  p a r t i c u l a r  t h e  add i t iona l  
de f in i t i ons .  Perhaps t h e  abbreviat ions f o r  each organizat ion,  such as 
American Nat ional  Standards I n s t i t u t e  (ANSI) should be included a s  shown 
i n  Appendix I, Table B. This i s  purely f o r  completeness. The second 
and more important comment has t o  do with the  de l e t ion  of "or less" i n  
Sect ion 2643 ( b )  and ( a ) .  It seem l i k e  t h e  de l e t ion  of t h i s  element 
would allow leaks  of magnitude less than 0.05 ga l lons  per  hour t o  be 
acceptable.  
i s  permissible ,  then discharges of up t o  435 gal lons per year  would be 
deemed acceptable. I think t h a t  t h e  element "or less" should remain 
because leaks  of less than 0.05 ga l lons  p e r  hour over a number of years  
would r e s u l t  i n  l a rge  volumes of discharged mater ia l .  I f  another 
monitoring system incorporated i n  t h e  dua l  containment system would 
address  t h i s  p o t e n t i a l  problem, then "or less" should be omitted. 

Sincerely,  

The f i r s t  comment 

e 
If a cons tan t  leak r a t e  of less than 0.05 gal lons per hour 

. .  

WOODWARD-CLYDE CONSULTANTS 

David W. Parson 
P ro jec t  S c i e n t i s t  

DWP/sst  

Consulting Engineers. Geologists 
and Environmental Scientists 

Offices in Other Principal Ci!ies 
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KAB5E'R 
SAND & GRAVEL COMPANY 
A Subs id iary  of K o p p e r s  Company,  Inc. a 

POST OFFICE BOX 580, PLEASANTON, CALIFORNIA 84588 4is/e.i~-aaoo 

October 1, 1984 

e 

Harold Singer 
State Water Resources 

Control Board 
P. 0. Box 100 
Sacramento, Ca 95801 

Dear Harold: 

Attached are my comments on the proposed regulations govern- 
ing Underground Storage of Hazardous Substances. 
these are to be Codified in Subchapter 16 of Chapter 3 ,  Title 
23, of the California Administrative Code. 

Thank you for your consideration. 

Very truly yours, 

I understand 

KAISER SAND & GRAVEL' COMPANY 

Lawrence W. Appleton 
Manager of Engineering 

LWA : mb 

Enclosure 
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COMMENTS ON DRAFT REGLILATIONS 
UNDERGROUND TANK STORAGE OF HAZARDOUS SUBSTANCES 

Art ic le  I 

2611 Exemptions 
The law and regulations a re  "intended t o  protect  waters of the S ta te  from 
discharges of hazardous substances from underground tanks." The hazardous 
substances are.named and tanks defined. There should be no exemptions a t  a l l .  
To exempt tanks s tor ing  a substance f o r  one special  i n t e r e s t  group and i n -  
clude the same substance f o r  other special i n t e re s t  groups is  purely pol i t ica i  
and not in conformance w i t h  the in t en t  of the law. A po l i t i ca l  regulation 
gets very l i t t l e  respect from those being regulated. . 

. .  Article 3 

2631 ( c )  
The specif icat ions f o r  the materials for secondary containment a re  not defined 
a t  a l l .  
fo r  the function o f  the material-. Neither the user nor the enforcement agency 
will have any way t o  ver i fy  t h a t  the materials used a r e  proper and adequate. 
The draf te rs  of the regulations should do  enough research t o  a t  l e a s t  offer  
some guidelines for acceptable material's. 
2631 
No specif icat ions or guidelines a re  offered as  t o  materials or  methods used 
f o r  primary container construction. A t  the very l e a s t ,  references could be 
made t o  manufactures associations specif icat ions,  Underwriters Laboratories, 
American Welding Society, o r  any applicable standards. 
2633 ( b )  
By being spec i f ic  i n  matericls allowable, this section eliminates asphalt  
coated and wrapped s tee l  tanks. 
i t  .should be.so s ta ted .  
table  f o r  Motor Vehicle Tanks i n  the same manner as done i n  2631 ( h ) .  
2633 ( e )  
T h i s  does not appear td be a construction standard. 
excessively complicated and s t r ingent .  
t o  as required, then this paragraph should be deleted and paragraph 2632 ( b )  
substi tuted in i t s  place. 

Suction l i nes  s h o u l d  be excluded from secondary containment requirements.. 
If a suction l i n e  leaks,  no fuel will flow. Vent l i n e s  on gravity f i l l e d  
tanks, i e .  underground tanks, should also be excluded fromsecondary con- 
tainment requirements as  i t  i s  t o t a l l y  unnecessary. 
2634 ( a )  
These moni tor ing  requirements s h o u l d  be reduced here o r  included as  require- 
ments i n  2632. 
gent than fo r  extremely hazardous substances such 'as acids.  

As writ ten,  the specif icat ion is  not f o r  the material i t s e l f  b u t  

I f  this form of protection i s  acceptable, 
Double walled tanks should be l i s t e d  as  being accep- 

I t  a lso seems to  be 
If  2633 ( d )  applies and i s  adhered 

. 2633 ( f )  

Monitoring requirements for motor fue ls  should be l e s s  s t r in -  
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COMMENTS ON DRAFT REGULATIONS 
UNDERGROUND TANK STORAGE OF HAZARDOUS SUBSTANCES 
Page 2 

2634 'la) (3) 
Double walled tanks should be s ta ted as  being exempt from this t e s t .  
wording should also be changed t o  read "hydrostatic o r  equivalant acceptable 
tes t ing  . . . . ." 
2634 ( b )  
For no apparent reason, this paragraph i s  much more elaborate and def in i t ive  
t h a n  paragraph 2632 (e ) .  
2634 ( d )  
Th i s  paragraph does not belong i n  this section a t  all: I t  does n o t  give 
monitoring standards, instead instruct ions on response procedures t o  errors .  
Further, i f  the secondary containment and the pressurized p i p i n g  i s  being 
monitored as  described, a l l  of 2634 (e )  should not be necessary. For non 
commercial tanks ( i e .  s e l f  use) dispenser meters,, i f  any, a r e  rarely ca l i -  
brated or sealed. This, of course, leads t o  inventory inaccuracies--which 
should n o t  cause the panic reaction procedures described. 
2634 ( f )  
Double walled tanks should be s ta ted as' being exempt from this requirement. 
2635 ( b )  (.1) 
Other materials than 0.25 inch thick s t ee l  should be allowed f o r  t h e  s t r i k e r  
plate.  
2635 ( b )  (2)  b 

A l i s t  of required t e s t s  and standardsof tes t ing  desired should be included 
here t o  guide the local agency and purchaser. 
2635 (.b) (3) 
Is the in ten t  here t o  pressure t e s t  the tank? 
f o r  how long? 
should be so s ta ted along w i t h  pressure and time requirements. 
2635 ( b )  (.4) 
The m i n i m u m  thickness of 7 gauge does not appear t o  be adequate. 
2635 ( b )  
I f  allowed, specif icat ions should be. included f o r  asphalt  coating and wrapping 
o f  s tee l  tanks. 
2635 (h) 
The implication of the l a s t  paragraph i s  t h a t  t h e  area has a corrosion history 
and tha t  a registered corrosion engineer will be hired. 
not  be necessary f o r  both t o  apply and i n  general, nei ther  should be required. 
2635 ( h )  (1) 
What i s  proper maintenance of a Cathodic system w i t h  s ac r i f i c i a l  anodes? What 
are  the monitoring procedures for Cathodic systems? 

The 

The two should be exactly the same. 

I f  so,  a t  what pressure and 
I f  the in ten t  i s  t o  pressure t e s t  the pressure piping, i t  

I t  cer ta in ly  should 

." .. . ' 'i 
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Artic'le 4 

2643 (c )  
For non commercial tanks o r  those f o r  s e l f  use, da i ly  water measurements are  
excessive, r e t a i l  meters approved and sealed by the County Weights and Measures 
Department do not exist, and generally the wholesale delivery trucks do n o t  
have meters on gravity delivery. 
f o r  s e l f  use tanks. 
2643 (d) (3)  
What i s  appropriate t ra ining? 
2643 (e )  
Most gravity delivery trucks do not have meters, b u t  de l iver  on a weight basis 
f o r  a whole .tank load. 
2644 ( a )  
A c lus t e r  of tanks i n  the  same excavation should only require on evaluation. 
A t e s t  a t  a fac i l i ty . should  be acceptable, n o t  one boring per t a n k .  

Specif ical ly  what kind of soil conditions a re  being addressed here? 
2644 ( c )  
There i s  no reason t o  specify 50 f e e t  since this is only a theoretical  calcu- 
la t ion  based on an assumed angle of d r i l l i ng .  
obtaining a soil sample d i r ec t ly  under the inver t  i s  r e s t r i c t ed  t o  only one 
very expensive method w i t h  limited capabi l i t i es  i n  spec i f ic  soils. If the 
water table  is known t o  be l e s s  than 50 f e e t  down, t h i s  method becomes i n -  

2644 (d)  
Again the  50 f e e t  appears w i t h  no reason f o r  t h a t  depth. Soil  conditions are  
n o t  considered nor i s  water level or aquifer location. 
f o r  50 f e e t ?  
2644 (e )  ( 2 )  
Since there  apparently are  approved EPA 'methods, indicate what these methods 
are  by t e s t  number o r  method number o r  a t  l e a s t  a reference t o  loca te  the  
correct  method. 
2644 ( e )  (3)  ( B )  ( i )  ' 

Tanks t h a t  have been i n  the ground f o r  many years will have contaminated soils 
around them from accumulated spills. T h i s  contamination should n o t  be assumed 
t o  have originated from the storage tank. 
2644 ( e )  (3 )  ( B )  
Allowable limits of so i l  contamination must be given for guidelines. 
mination o f  0 is  t o t a l l y  impossible and of no benefit .  
f o r  motor vehicle fue ls  a r e  10 ppm o r  300 ppm, they should be s ta ted a i d  s e t  
i n  a r e a l i s t i c  manner. Other substances should a l so  have a limit established. 

Therefore, this whole paragraph has no place 

In those cases,  this paragraph i s  . invalid.  
. -\.. 

2644 ( b )  ( 2 )  - 

As wri t ten,  the method o f '  

operative as writ ten.  . .  

What i s  the reason 

A conta- 
I f  allowable l imi t s  

- . .  '. . :. _ _ _  .~.. . .--%-.~, 
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2645 ( b )  ( 3 )  
- e,  

Who determines and how is'  i t  determined whether o r  not the substance being 
stored i s  susceptible t o  vadose zone monitoring? 
2646 (d) 
Vapor monitoring should not be used under ground water conditions such as' t h i s .  

I f  inventory monitoring, vadose zone monitoring, and tank t e s t ing  are a l l  
required, monitoring the ground Water weekly seems very excessive. 
2648 does n o t  give sampling and analysis procedures as  s ta ted .  
procedures and reporting requirements? What are the allowable l imits?  
2647 ( d )  

are  monitored extensively and local agencies can t e l l  you an approximate depth. 
An approximation is  adequate s ince the depths of 100 f e e t  and 200 f e e t  a r e  
a rb i t ra ry  i n  any event. 
of a tank i s  very low and 500 f e e t  i s  an arbri . trary number anyway. 
change 500 f e e t  t o  1500 f ee t ?  
2647 ( 9 )  
What EPA methods? , 

2648 (j) 
What is proper development? 

2646 ( f )  

Section 
What are tho 

. T h i s  is  a t o t a l l y  unreasonable requirement. In many areas,  groundwater l e v e l s  

The probabili ty of 3 exis t ing wells w i t h i n  500 f e e t  
l4hy not 

Art ic le  5 
2651 ( a )  ( 3 )  
What is the def ini t ion o f  "cleaned u p " ?  
2651 
What is  the procedure for double walled tanks? 
2652 ( b )  
Requiring reporting w i t h i n  24 hours a f t e r  t he  release "should have been detected" 
i s  absolutely ludicrous and the reference should be deleted. 

- 

Article  7 
2670 (,b) . -  
What i s  the m i n i m u m  period for temporary closure? Many tanks a r e  used on a 
seasonal basis only. 
2670 (d)  
I f  n o t h i n g  i s  stored i n  the  tank, no. leaks ever exis ted,  and the  period betwsen 
cessation o f  storage and completion of closure is lengthy, t h i s  monitoring 
requirement (da i ly)  i s  of no merit .  
a t  a l l .  

Inventory, as required, makes no sense 
. .  

* 
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2670 ( f )  
" A t  l e a s t  45 days" should be deleted. 
of reasons, many of which would n o t  allow 45 days notice.  
2671 ( c )  
Daily inventory monitoring should n o t  be required a t  a l l .  
being considered? 
2671 ( d )  
I f  this paragraph i s  complied with, paragraph 2671 ( c )  should be deleted i n  
i t s  en t i re ty .  
2672 ( b ) .  ( 2 )  
What i s  an acceptable method of purging? 
2672 ( b )  (5)  ( C )  
What are  the appropriate warnings t o  be applied t o  the tank? 
2672 ( c )  
Why i s  p i p i n g  c lass i f ied  as  a hazardous waste i f  usedfor motor fue l?  
p i p i n g  i s  under concrete slabs, empty o f  a l l  contents, capped, and the tank 
f i l l e d  w i t h  i n e r t  material a f te r .be ing  purged,  why m u s t  i t  be removed a t  a l i ?  
If a tank is being closed i n  place, and the tank is  par t  of a group of tanks,  I 

the p i p i n g  may be i n  a trench common t o  several tanks. To attempt t o  remove 
the p ip in ,g  from the tank being closed can not  only be hazardous, i t  can a l s o  
damage other p i p i n g .  
2672 (.d) 

I f  i n  closing a tank,.soil, samples indicate  contamination from s p i l l s  and n o t  
from a leaking container, can the tank be closed by f i l l i n g  w i t h  iner t  mater ia l?  
What are  the allowable limits on so i l  contamination? 
2681 
Monitoring devices are  i n  t h e i r  infancy of development. 
no effect ive moni tor ing  devices. 
devices nor do they c e r t i f y  them. 
for  any new technological development? 
the local agency. 
2682 
Every s i t e  is s i te -spec i f ic  i n  t h a t  i t  has i t s  own unique character is t ics .  
This, again, should be a local issue.  
t o  apply the same standards t o  every area of the s t a t e .  
2691 
The implication i s  t h a t  the s t a t e  has specified a l l  design and construction 
standards i n  existence and if  a local agency finds one the s t a t e  missed, o r  

. a UBC changes o r  UL standardsare modified, the local agency must comply w i t h  
this section. 
itemize design and construction standards, and furnish no basis  t o  know i f  a 
standard is additional o r  not. T h i s  e n t i r e  section should be deleted. 

Cessation of s torage may be for  a va r i e ty  

What frequency i s  

. 
-. 

If the 

Some substances havs 

Must a categorical variance be applied f o r  
The regulations do n o t  specify types of 

T h i s  whole area should be l e f t  u p  t o  

, .  

The regulations are wrong i n  attemptfng 

- 

The f a c t  is t h a t  the regulations are  not spec i f ic ,  do n o t  

. -  
. ,  
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2711 
Throughout the regulations and here again, the owner of the tank is required 
t o  perform a l l  monitoring, reporting, and permit application. 
changed, i n  a l l  cases,  t o  owner/operator. 
f a c i l i t y ,  the owner has nothing t o  do with the operation of the tanks. 
many of these leases a re  writ ten spec i f ica l ly  giving the Leasee responsibi l i ty  
f o r  compliance with a l l  present and future  environmental regulations.  If 
the in t en t  i s  t o  have the  operator do the monitoring, t e s t ing ,  and reporting, 
then those paragraphs s t a t ing  t h a t  these are  the owners responsibi l i ty  should 
be changed t o  be the operators responsibi l i ty .  

- 
e 

This should be 
In many long term leases of a 

Further, 

a '.. . ---- 

! 
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Attached are comments on Draft Underground Tank Regulations 
dated December 28, 1984. 

Very truly yours, 

KAISER SAND & GRAVEL COMPANY 
. .  

. I  Lawrence W. Appleton 
Manager of Engineering 
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3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

8 .  I 

. _ . ,  . 
FP 2632 ( d )  ( 2 )  (A) The ending'indicates words have been omitted .: i . , .  ., 
and an equipment the equipment .located on s i t e ,  ,qkes no sense a. t .al7. .  

FP '2633. ( c )  A t e x t  .deletion has occurred a t  the end. 
of materials other t o  the requirements of Sections 2631 and 2632 of t h i s '  , ' - '  ' 

a r t i c l e  is nonsense. 

FP 2633 ( 9 )  In this draf t , '  the reference t o .  a leak de tec tor  h a s  been deleted,. :. ' . :. 

FP 2634 (a) .  In this d ra f t ,  a'll 'procedures have been deleted and instead -a .: 
reference is made .to the Health and Safety Code. Since none o f  .us have . . . 

FP 2635 ( b )  (4)  As writ ten,  th'is paragraph"requires a.cathodic.  p ro tec t ion '  . ' . ' 

system f o r  a l l  s t ee l  tanks no matter what the coating is. I n  P 2633 (b):. . 

s t ee l  clad w i t h  glass f ibre ,  rei.nforced p l a s t i c  does n o t  require  c a t h o d i c ,  . . 
protection. Most fuel tank.s being instal led r i g h t ' n o w  are. .double waljed . - ' 

s t ee l  w i t h  glass  f i b r e  reinforced p l a s t i c .  These s h o u l d  b.e acceptable, under 
the regulations without cathodic protecti.on, 

is t o t a l l y  ludicrous and unrea l i s t ic .  The current c0s.t. of . tes t ing is . . 

between $500 and $600. 
' 

t es t ing .  
be a semi-reasonable, al . ternative,  the tes t ing  should  only be requ5'red quarterly.  

FP 2644 ( b )  Daily meter readings a re  required f o r  t a n k  i n p u t  and withdrawaT.. 
Most de l ive r i e s  of fuel are  by.tanker truck w i t h  gravity discharge and no 
meterihg. That i s  assuming the customer takes  the  whole t ruck load. There 
a re  hundreds of underground drain oil .  tanks tha t  a r e  not metered i n  o r  o u t  
and i t  i s  n o t  feas ib le  t o  do s o .  

Fk 2644 ( f )  ('2) The operator is t o  review the.in.ventory record w i t h i n  2 
hours, 

FP 2644 ( f )  ( 3 )  What i s  a "qualified" person t o  review. inventory records? . ' , '  

'~ . . 
.r - constructed.  ' . . 

, I  

. . .  .. . . . '  
. .  . .  

and ins t ead , a  reference is made t o  the Health a n d  SafetyCode: Uhy? , . ' .. 

been reviewing the Code for commenting,'how a r e  we t o  .respand? 

!, 
" t  

, . . ,  '.. 

. .  

. .  

. .  
. .  -. 

FP. 2641 ( c )  (1) To of fer  monthly tank tes t ing  as a'monitoring a l t e rna t ivg  . .  

T h i s  means a m i n i m u m  of 46000 per year/tank f o r  
Not only is  the procedure overk i l l ,  nobody can afford it. To 

. 

W i t h i n  2 hours from when? 

FP 2650 ( c )  I t  i s  not possible t o  report  a relezse w i t h  24 hours a f t e r  the 
release "should have been" detected. "Should have been" should be deleted.  

-, 
FP 2652 ( b )  Again, "should have been detectedIL should be deleted.. 

FP 2670 ( e )  I t  appears t h a t  i t  i's required t o  continue. t o  monitor empty tanks, . .  
f o r  u p  t o  2 years. 

Ar t ic le  8 T h i s  whole section requires such a ,high cost  and lengthy procedures 
t h a t  inovation and progress i n  be t t e r  techniques will probably cease. A l l  the 
fees  and procedures are being required even though the S ta t e  does not have 
adequate s t a f f  or qualified personnel t o  administer the.re0,uirement.s.. 

Why? 



September 26, 1984 

State  Water Resources Control Board 
P .  0. Box 100 
Sacramento, CA 95801 

RE:  Draft Subchapter 16 Regulations 

Gent1 emen : 

Enclosed are  comments on the  draf t  Subchapter 16 regulations. As. 
you obviously recognize, the  la rges t  number of tanks affected hold 
gasoline and diesel fuel .  Many of these tanks a re  controlled by 
re1 a t ive ly  unsophisticated people. The complexity of these 
regulations will make i t  d i f f i c u l t  for  the local agency, which 
probably has l imited personnel, t o  effect ively administer them, 
and for  the  owners or operators t o  understand them. I t  would seem 
helpful i f  they could be great ly  simplified - part icular ly  the 
monitoring regulations. 

The f i sca l  impact statement estimates a very large cos t ,  which 
must ultimately be paid by the  public through higher prices or 
reduced services.  There must be an evaluation t h a t  a l l  of this 
cos t  r ea l ly  produces an ident i f iab le  improvement i n  safety of the 
water supply. I t h i n k  .some of the  cos ts  are  rea l ly  t o  answer an 
emotional concern for  "pure water" .and do not provide increased 
safety.  

R. R.  Munro 
Manager of Special Services 

RRMIgm 

Enc . 
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CHAPTER 3 
SUBCHAPTER 16 

REGULATIONS FOR STORAGE OF HAZARDOUS MATERIALS 

Article 3 

The a l te rna te  construction and monitor ing regulations for  new motor fuel 
tanks (Sec 2633 and Sec 2634) seem much more complex than the general tank 
construction and moni tor ing  regulations (Sec 2631 and Sec 2632). T h i s  
complexity will make enforcement very d i f f i c u l t  by the local agencies, and 
will make the owners uncertain a b o u t  what t o  do and what has been 
accomplished. 

, .  
< .  J Article 4 - Existing-tank'monitoring ! 1 , ' (  . , ( I I  

In general, these monitoring regulations are  very redundant. The operator 
must establish tha t  there i s  no leakage from the t a n k  - then t h a t  there has 
been no re lease '  i n t o  'the vadose zone (even t h o u g h  ithe tank doesn't leak) - 
then t h a t  there has been' no contamination of groundwater (even t h o u g h  the 
tank doesn't leak and there has been no release t o  the vadose zone). The 
rat ionale  i s  t ha t  the t e s t s  are n o t  perfect. Since i t  is the t e s t  i t s e l f  
tha t  i s  uncertain, the combination of the three t e s t s  may n o t  give any 
greater assurance than a single t e s t .  

The estimated cos t ,  based upon the Fiscal Impact Statement, i s  as much as 
$12,900 per tank and the annual cost  as much as $2,900 per tank for  this 
redundancy. Does t h i s  expense rea l ly  buy any greater assurance of ground 
water protection? I t h i n k  the answer i s  c lear  t ha t  any additional assurance 
is minimal, a t  best. 

The f a c t  t h a t  even with the very substantial number of underground tanks i n  
use, there have been re la t ive ly  few examples of groundwater contamination 
shows tha t  the vast majority of these ins ta l la t ions  have operated with 
reasonable security.  The "overkil l" of the redundant t e s t ing  seems t o  be 
somewhat of an emotional response t o  a perceived massive threa t  t o  public 
health. 

Testing t o  assure against leaking - Yes! Redundancy t o  sa t i s fy  emotional 
reactions - NO! 

Section 2641(b)(4). Since this section exempts tanks from the visual 
monitoring requirement - apparently for  a por t ion  of the time - i t  would 
apparently require the ins t i tu t ion  of other,  more expensive, monitoring for  
the balance of the time. Many f a c i l i t i e s  are manned only on a normal, 5 day 
per week, cycle. Since there will be no ac t iv i ty  d u r i n g  the period when the 
f a c i l i t y  i s  n o t  manned, this requirement should be clakif ied t o  show tha t  
when a f a c i l i t y  is  manned on a normal work-week cycle, visual monitoring 
d u r i n g  tha t  normal work-week cycle will be an adequate monitor ing program 
and the other monitoring methods will n o t  be required i n  this case. 

CAL-STATE L 1 C . m  1538 
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Article 5 

Section 2651(b)(2). Why i s  i t  necessary t o  report the clean up cost? All 
Water Resources should be concerned w i t h  i s  t h a t  the j o b  i s  properly done. 

Section 2 6 5 2 ( b ) .  'I . . . w i t h i n  24 hours a f t e r  the release has been 
detected o r  'should have been detected". The underlined phrase i.s n o t  
needed. It i s  simply an e f f o r t , t o  subst i tute  an office judgement by someone 
w i t h  no responsibil i ty or a u t h o r i t y  fo r  the operators judgement. T h i s  
phrase should be removed. 

Section 2652(c)(3).  Why i s  i t  necessary t o  report the clean up cost? T h i s  
real ly  i s  n o t  necessary for Water Resources protection. 

Article 7 

Section 2670(f). 45 'days notice of intent  to close a f a c i l i t y  seems 
excessive. T h i s  could well be handled l i ke  a building permit where each 
phase must be "kept open" u n t i l  i t  has been inspected and approved. 

! 

Article 8 

Section 2672(b)(3). This section imp1 ies  that  underground p i p i n g  removed 
from a t a n k  system must be handled as hazardous waste. This seems t o  be 
unreal i s t i c  i n  the case of motor fuel .  The concentration of fuel t h a t  
remains i n  the pipe would seem t o  be the same order of magnitude as the zinc 
which will enter the water .system from galvanized pipe, or the chlorine 
residual i n  the water supply needed t o  establish t h a t  the bacteria have been 
ki l led.  

General 

There seems"to , be no way of recognizing .some 'of the practical '  " facts  of 
l i f e "  i n  these regulations. In the case of industrial motor fuel tanks, 
many - i f  n o t  most - have been operated for s ignif icant  periods of time w i t h  
no pav ing  around . e i t h e r  the f i l l e r  cap or the dispensing pump. There have 
undoubtedly been s p i l l s  around ,these tanks which will be detected i n  soil 
samples, while .the t a n k  will .be' tested'  as secure. There must be some way of 
recognizing t h a t  such soil contamination, when the tank" tes t s  as secur.e, i s  
his tor ic ,  represents no immediate threa t  t o  the'water system, and can remain 
i n  place until the t ank  i s  removed. 

A l t h o u g h  i t  i s  unpopular t o  say so, there is no such situation as "Zero 
Risk". B u l k  storage, even underground, involves orders of magnitude less  
risk ( i n  the overall sense) than storage i n  large numbers of small, easily 
spi l led or punctured containers such as 55 gallon drums. I t  i s  clearly i n  
the best in te res t  of society t o  verify t h a t  the underground .tanks are n o t  
leaking, and i f  one i s  found leaking, t o  remove i t  and cleanup what has 
1 eaked. 

To sieze on the emotional issue of massive danger t o  our water supply and 
in s i s t  upon multiple t e s t s  because each t e s t  i s  n o t  perfect does n o t  seem t o  
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be in the best overall interest of society. So long as the public i s  
convinced that "someone else" is going to pay the price, there will be 
demands for absolute safety. The public water supply is  not now, and never 
has been "pure". Whether the substance measured in the water supply i s  a 
"constituent" or a "contaminent" depends to a significant degree upon who i s  
measuring, and whether the substance i s  natural or artifically added. 

Floride i s  a case in point. In some parts of the county, it occurs 
naturally i n  the water at greater than recommended concentration. It is 
accepted, however. There is often a very negative reaction to artifically 
adding florine to the water supply. 

The other issue that concerns me is concentration. Many industries are 
victims of improved laboratory techniques. When measurement was reliable in 
parts per million, substances (such as TCE) were n o t  detected i n  water. Now 
that reliable measurement i s  possible in parts per billion, substances (such 
as TCE) are detected i n  some water supplies. Considered as "bad" in almost 
any concentration, they must now be cleaned up while no one worried about 
them when the concentration was too low to detect. Do we repeat the process 
when parts per trillion or parts per quadrillion can be measured? There 
seems to be no provision i n  these draft regulations for realistically 
assessing at what concentration a substance poses a hazard to the water 
system. There must be a system of risk assessment built into the 
regulations. 

. 



September 26, 1984 

S ta t e  Water Resources Control Board 
P. 0. Box 100 
Sacramen to ,  CA 95801 

RE: Draft Subchapter 16 Regulations 

Gent1 emen : 

Enclosed are  comments on the d ra f t  Subchapter 16 regulations.  As 
you obviously recognize, the l a rges t  number of tanks a f fe t ted  hold 
gasoline and diesel fue l .  Many of these tanks are  controlled by 
r e l a t ive ly  unsophisticated people. The complexity pf these 
regulations will make i t  d i f f i c u l t  for  the local agency, which 
probably has 1 imited personnel, t o  effect ively administer them, 
and f o r  the owners o r  operators t o  understand them. I t  would seem 
helpful i f  they could be great ly  simplified - par t icu lar ly  the 
monitoring regulations.  

The f i s ca l  impact statement estimates a very large cos t ,  which 
must ultimately be paid by the public t h r o u g h  higher pr ices  or 
reduced services.  There must be an evaluation tha t  a l l  of t h i s  
c o s t  rea l ly  produces an ident i f iab le  improvement i n  sa fe ty  of the 
water supply. I think some of the cos ts  a r e  rea l ly  t o  answer an 
emotional concern for  "pure water" and do n o t  provide increased 
safety.  

Very t r u l y  yd,lrs, 

0 

R. R.  Munro 
Manager of Special Services 

RRM/gm 

Enc . 
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CHAPTER 3 
SUBCHAPTER 16 

REGULATIONS FOR STORAGE OF HAZARDOUS MATERIALS 

1 Art ic le  3 

The a l t e rna te  construction and monitoring regulations for  new motor fuel 
tanks (Sec 2633 and Sec 2634) seem much more complex t h a n  the general tank 
construction and monitor ing regulations (Sec 2631 and Sec 26321. T h i s  
complexity will make enforcement ve r i  d i f f i c u l t  by the local agencies, and 
will make the owners uncertain about what t o  do and what has been 
accomplished. 

I 

@ 

I Art ic le  4 - Exis t ing  tank monitoring 

In general, these monitoring regulations are  very redundant. The operator 
must es tab l i sh  t h a t  there  i s  no leakage from the tank - then t h a t  there  has 
been no re lease i n t o  the vadose zone (even t h o u g h  the tank doesn ' t  l eak)  - 
then t h a t  there  has been no contamination of groundwater (even though the 
tank doesn' t  leak and there  has been no release t o  the vadose zone). The 
ra t iona le  i s  t h a t  the t e s t s  a r e  no t  perfect .  Since i t  i s  the t e s t  i t s e l f  
t h a t  i s  uncertain, the combination of the t h r e e ,  t e s t s  may n o t  give any 
greater  assurance than a s ingle  t e s t .  

The estimated cos t ,  based upon the Fiscal Impact Statement, i s  as  much as 
$12,900 per tank and the annual cos t  as much as $2,900 per tank for  this 
redundancy. Does t h i s  expense r ea l ly  buy any greater assurance of ground 
water protection? I think the answer i s  c l ea r  t h a t  any additional assurance 
i s  minimal, a t  best .  

The f a c t  t h a t  even w i t h  the  very substantial  number of underground tanks i n  
use, there  have been r e l a t ive ly  few examples o f  groundwater contamination 
shows t h a t  the vast  majority of these ins ta l la t ions  have operated w i t h  
reasonable securi ty .  The "overki l l"  of the redundant tes t ing  seems t o  be 
somewhat of an emotional response t o  a perceived massive threa t  t o  public 
heal t h .  

Testing t o  assure against  leaking - Yes! Redundancy t o  s a t i s fy  emotional 
reactions - NO! 

Section 2641(b)(4). Since this  section exempts tanks from the visual 
m o n i t o r i n g  requirement - apparently for  a portion of the time - i t  would 
apparently require the i n s t i t u t i o n  o f  other ,  more expensive, m o n i t o r i n g  for  
the balance of the time. Many f a c i l i t i e s  are  manned only on a normal, 5 day @ per week, cycle. Since there  will be no ac t iv i ty  d u r i n g  the period when the  
f a c i l i t y  i s  n o t  manned, t h i s  requirement should be c l a r i f i ed  t o  show tha t  
when a f a c i l i t y  i s  manned on a normal work-week cycle, visual monitoring 
during t h a t  normal work-week cycle will be an adequate monitor ing program 
and the other moni tor ing  methods will n o t  be requir,ed i n  this case. 

@ 
0 

e 
I 
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Art ic le  5 

- ,  

! 

0 
Section 2651(b)(2). Uhy i s  i t  necessary t o  report the clean up cost?  All 
Water Resources should be concerned with is t h a t  the j o b  i s  properly done. @ 

. . . within' 24 hours a f t e r  the release has been 

(@ needed. p t e  an of f ice  judgement by someone 
have been detected". The underlined phrase i s  no t  

which will enter the water svstem from oalvanized DiDe. or the chlorine 

- w i t h  no responsibi l i ty  o r  au tho r i ty  for  the operators judgement. This 
phrase s h o u l d  be removed. 

Section 2652(c)(3).  Why i s  i t  necessary t o  report the clean up cost? This 1 @ rea l ly  i s  n o t  necessary fo r  Water Resources protection. 

1 Art ic le  7 

Section 2670(fl. 45 days notice ' o f  in ten t  t o  c lose a f a c i l i t y  seems @ excessive. Ihis could well be handled l i k e  a b u i l d i n g  permit where each 
phase must be "kept open" until it has been inspected and .approved. 

I Article  8 

Section 2672(b)(3).  This section imp1 i e s  t h a t ,  underground p i p i n g  removed I0 -from a t a n k  system must be handled as hazardous waste. This seems t o  be I f i  unreal is t ic  i n  the case of motor fue l .  The concentration of fuel t h a t  

residual i n  the water supply needed t o  estabiish tha t  the 'bacter ia  have been 
k i l l  ed. 

There seems t o  be no way of recognizing some of the practical " fac ts  of 
l i f e "  i n  these regulations.  In the case of industrial  motor fuel tanks, 
many - i f  n o t  most - have been operated f o r  s ignif icant  periods of time w i t h  
no paving around e i the r  the f i l l e r  cap or ,the dispensing pump. There have 
undoubtedly been s p i l l s  around these tanks which will be detected in soi l  
samples, while the tank will be tested as secure. There must be some way of 
recognizing t h a t  such soil  contamination, when the t a n k  t e s t s  as secure, i s  
h i s to r i c ,  represents no immediate threa t  t o  the water system, and can remain 
i n  place until  the t a n k  i s  removed. 

A l t h o u g h  i t  is unpopular t o  say so,  there i s  no such s i tuat ion a s  "Zero 
Risk". B u l k  storage, even underground, involves orders o f  magnitude l e s s  
r isk ( i n  the overall sense) than storage in large numbers of small, easi ly  
spi l led o r  punctured containers such as 55 gallon drums. I t  i s  c lear ly  i n  
the best i n t e re s t  of society t o  verify t h a t  the underground tanks are n o t  
leaking, and i f  one i s  found  leaking, t o  remove i t  and cleanup what has 
1 eaked. 

To sieze on the emotional issue of massive danger t o  our water supply and 
i n s i s t  upon multiple t e s t s  because each t e s t  i s  no t  perfect does n o t  seem t o  

I 
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:I' - 0.  be in the best overall interest of society. So long as the public i s  

convinced that "someone else" is going to pay the price, there will be 
demands for absolute safety. .The public water supply is not now, and never 
has been "pure". Whether the' substance measured in the water supply is a 
"constituent" or a "contaminent" depends to a significant degree upon who is 

Floride is a, case in point. In some parts of the county, .it occurs 

accepted, however. There i s  often a very negative reaction to artifically 
adding florine to the water supply. 

3' < 
' >: 

measuring, and whether the substance is natural or artifically added. 
i $: 
, .  g! 

$ naturally in the water at greater than recommended.concentration. It is - 

I 

I 

The other issue that concerns me i s  concentration. Many industries are 
victims of improved laboratory techniques. When measurement was re1 iable in 
parts per million, substances (such as TCE) were not detected in water. Now 
that reliable measurement is possible in parts per billion, substances (such 
as TCE) are detected in some water supplies. Considered as "bad" in almost 
any concentration, they must now be cleaned up while no one worried about 
them when the concentration was too low to detect. 00 we repeat the process 
when parts per trillion or parts per quadrillion can be measured? There 
seems to be no provision in these draft regulations for realistically 
assessing at what concentration a substance poses a hazard to the water 
system. There must be a system o f  risk assessment built into the 
regulations. 
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, -  . September 27, 1984 

Harold Singer 
Division of Technical Services 
State  Water Resources Control.Board , 

P.O.Box 100 
Sacramento, CA. 95801 

Dear Mr. Singer: 

We have recently received the proposed regulations governing underground storage 
of hazardous substances developed by your agency. We understand tha t  the public 
comment period f o r  these draf t  regulations extends t o  October 23, 1984. Although 
we will be s u b m i t t i n g  detailed comments on specif ic  technical points of the 
draf t  regulations i n  a subsequent l e t t e r ,  we of fer  the following general prelim- 
inary comments. 

This Department enthusiast ical ly  endorses the primary purpose of the Sher Bill 
and the draf t  regulations which i s  t o  protect ,groundwater resources. We have 
experienced a number of problems from leaky underground . tanks i n  San Diego 
County and firmly support the need f o r  routine tank tes t ing  and moni to r ing .  
We fur ther  suppor t  the concept o f  encouraging owners of existing tanks t o  care- 
f u l l y  evaluate t h e i r  underground storage needs i n  view of thei ,r  new responsibil- 
i t i e s  under the law and regulations. Many tank owners, we f ee l ,  will choose 
t o  e i the r  replace t h e i r  existing single walled tanks w i t h  new secondary contain- 
ment systems or abandon under.ground storage altogether.  

Our major area of concern i n  the draf t  regulations i s  Article 4, "Existing 
Underground Storage Tank Monitoring Cri ter ia" .  T h i s  a r t i c l e  requires a very 
,comprehensive, multi-faceted monitoring program f o r  every existing underground 
tank, regardless of the existing or  potential future  uses of the groundwater 
o r  the specif ic  hazardous material stored. The monitoring required i s  designed 
t o  g i v e  a very h igh  level of confidence i n  detecting past ,  present and future 
leaks. Such an ambitious, .duplicative, monitoring program is being imposed 
on tank owners tha t ,  f o r  the most par t ,  have never before been asked t o  monitor  
t he i r  tanks i n  any way. Tank ownership under these regulations i s  very expensive 
even when there  may be no useable groundwater t o  protect. The Fiscal Impact 
Statem-ent tha t  accompanies the draf t  regulations provides estimates of the 
dol lar  costs t o  implement the regulation. For existing underground storage 
tanks, the i n i t i a l  cost t o  the owner t o  comply with the proposed monitoring 
requirements i s  estimated t o  range from $3,600 t o  $14,700 per t a n k .  Estimated 
annual operating costs  range from $3,200 t o  $6,160 per tank. 

I 



Harold Singer -2- September 27, 1984 

We ant ic ipate  a debate i n  San Diego County of the costs versus the benefits 
of implementing the monitoring program proposed in the draf t  regulation. The 
debate must consider t h a t  the cost of monitoring may be very s l igh t  compared 

' t o  the cost  of cleaning up a leak from an underground tank or  contaminating 
' a water supply. A fur ther  p o i n t  t o  consider i s  tha t  when the tank owner i s  

n o t  f inancial ly  able t o  bear the cost  of a clean up ,  the cost may be borne 
by the public. Whenever a clean up i s  required, however, the extent of the 
clean up i s  a t  l e a s t  i n  part  related t o  the existing and potential future uses 
of the groundwater, whereas the monitoring systems required i n  the draf t  regula- 
t ion are  independent of groundwater quali ty and uses. 

In San Diego County, there are  some areas where no existing nor potential future  
uses of the groundwater have been identified i n  the Basin Plan, and other areas 
w i t h  only limited uses identified.  We strongly agree tha t  every existing tank 

I must be monitored and tha t  a reasonable level of confidence in the monitoring 
I program m u s t  exis t .  We submit ,  however, t ha t  the cost  t o  obtain the very high 

level of confidence i n  leak detection afforded by the monitor ing program outlined 
i n  the d ra f t  regulations may not be ju s t i f i ab le  i n  a l l  areas of the County 
or  for  a l l  materials defined as hazardous substances. The variance procedures 
outlined i n  the regulations offer  the only mechanisms for  approval of a less  
comprehensive monitoring pro ram. With a proposed process fee of $26,000 f o r  
a categorical variance and $ 7,750 f o r  a s i t e  specif ic  variance, however, the 
variance procedure offers  s l i gh t  r e l i e f  f o r  most small businesses. 

We sincerely appreciate the time and expertise you and your s t a f f  have devoted 
t o  the regulations and look forward t o  your response t o  our comments. 

Please contact Mr. Larry Aker, Manager, Hazardous Materials Management U n i t ,  
a t  (619) 236-2222 i f  you have any questions regarding the above. 

Sincerely, 

p 4 5 % % + -  
GARY STEPHANY, Chief 
Division of Environmental Health Protection 

GS: VG:mb 

cc: James A .  Forde 
Donald G .  Ramras, M . D .  
RWQCB 



COUNTY OF SAM DIEGO 
DEPARTMENT OF HEALTH SERVICES 
1700 Pacific Highway, San Diego, CA 92101 

JAMES A. FORDE, Director 

October 22, 1984 

Harold Singer 
S t a t e  o f  C a l i f o r n i a  
S ta te  Water Resources Contro l  Board 
Paul Bonderson B u i l d i n g  
901 "P" S t ree t  
P.O. Box 100 
Sacramento, CA 95801 

Dear M r .  Singer: 

We have completed our rev iew o f  t h e  proposed r e g u l a t i o n s  governing t h e  underground 
storage o f  hazardous m a t e r i a l s  and o f f e r  t h e  f o l l o w i n g  comments. These comments are i n  
a d d i t i o n  t o  those submit ted i n  our l e t t e r  dated September 27, 1984, and i n  our s t a f f  
r e p o r t  t ransmi t ted  b y  t h e  San Diego County Board o f  Supervisors t o  your Board on Octo- 

I n  t h e  f o l l o w i n g  comments, we have i d e n t i f i e d  each sub jec t  sect ion,  
prov ided a b r i e f  d iscuss ion and comment, and o f f e r e d  our  recommendation. 

A r t i c l e  I :  General. 

@ b e r  18, 1984. 
' 

Sect ion 2610(c) A p p l i c a b i l i t y :  Th is  sec t i on  a l lows t h a t  a c i t y  may, by  o rd i -  
nance, assume t h e  r e s p o n s i b i l i t y  f o r  implementing t h e  p r o v i s i o n  o f  t h e  regula- 
t i o n s  w i t h i n  i t s  boundaries. We recommend t h a t  a c i t y  be requ i red  t o  n o t i f y  
t h e  designated County agency a t  l e a s t  one year i n  advance o f  t h e  e f f e c t i v e  date 
o f  t h e  Ci ty ordinance t o  a l l ow  t h e  e x i s t i n g  designated agency adequate t ime  t o  
make admin i s t ra t i ve  and s t a f f i n g  adjustments. 

A r t i c l e  11: D e f i n i t i o n  o f  Terms. 

Sect ion 2620: ' Under t h e  present d e f i n i t i o n  of " e x i s t i n g  underground tank," a 
tank  t h a t  has been l e g a l l y  removed o r  destroyed between January 1, 1984, and 
t h e  e f f e c t i v e  date o f  t h e  r e q u l a t i o n  i s  s t i l l  considered an e x i s t i n g  tank, 
sub jec t  t o  t h e  'moni tor ing requirements d e t a i l e d  i n  t h e  regu la t i ons .  Since such 
a tank  no l o n g e r , a c t u a l l y  ex i s t s ,  we recommend t h a t  t h e  d e f i n i t i o n  o f  e x i s t i n g  
underground tank be rev i sed  t o  exempt such tanks. 

A r t i c l e  111: New Tank Construct ion land Mon i to r ing  Standards. 

Sect ion 2631(h): Th i s  sec t i on  prov ides t h e  c r i t e r i a  f o r  an acceptable double 
w a l l  tank.  I n  a d d i t i o n  t o  t h e  proposed c r i t e r i a ,  we suggest t h a t ,  t o  be ac- 
ceptable,  t h e  double w a l l  tank  must be designed so t h a t  a leak  i n  any p a r t  o f  
t h e  pr imary  w a l l  w i l l  be d i r e c t e d  t o  t h e  mon i to r ing  p o r t ( s )  o r  device(s) and 
t h a t  t h e  two w a l l s  o f  t h e  tank be e s s e n t i a l l y  independent o f  each o ther .  

0 
i+ocel .$d 121 s 
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State Water Resources Control Board 
October 22, 1984 ' 
Page 2 

Section 2632(b):, .This section appears t o  require a permanently instal led pump 
or some other permanent weans o f  removin4, precipitation or hazardous s u b -  
stances,  inc1udi;g 1 iquid 'Teak'age .from t h e  pri'mary containment. We do n o t  
believe tha t  it  i s  necessary -or advisable t o  require a permanently instal led 
pump ,system. 
- i  7 . . '  
Section 2632(e): ': 'Th is  section requires tha t  a dontinuous sensing devise must 
,be used t o  monitor t he  space between the primary and secondary containment. 
Due t o  the very limited number and types of continuous sensing devices present- 
l y  on t he  market, t he  number of reported operating and maintenance problems 
w i t h  t h e  devices, and t h e i r  h i g h  cost ,  we suggest t ha t  a manual monitoring 
method be available as an option. We recommend t h a t  this be permitted only.for  
double walled tanks due t o  the f ac t  t ha t  the in tegr i ty  of the secondary con- 
tainment provided by a double wall tank i s  eas i ly  assessed in contrast  t o  tha t  
o f  a l i n e r  system. We suggest tha t  regulations establ ish guidelines f o r . t h e  
local agency t o  approve a time:schedule f o r  manual monitoring' t ha t  i n  combina- 
t ion with the double wall tank design will provide a h i g h  probabili ty of con- 
tainment and timely discovery o f  an unauthorized-release. 

Section 2633 Construction Standards for  New Motor Vehicle Fuel Tanks: Under 
the  draf t  regulat-ions, an exemption from secondary containment requirements is  
allowed f o r  pressurized motor vehicle fuel product p i p i n g  t h a t  i s  equipped with 
a leak detection device tha t  meets the c r i t e r i a  given in Section 2633(f). T h i s  
i s  the  only pipeline exemption spec i f ica l ly  allowed in t h e  regulations,. We 
have previously expressed our concern tha t  the exemption allowed in Section 
2633(f) i s  inconsistent w i t h  the  overall intent of the law. (Please re fer  t o  
the  s t a f f  report  t ha t  was transmitted t o  your of f ice  by the San Diego County 
Board of Supervisors). 

One exemption from secondary containment t h a t  we fee l  should be addressed . i n  
t h e  draf t  regulation i s  f o r  product piping associating with a suction (vacuum) 
delivery system. Information provided t o  this department indicates tha t  a 
suction delivery system wi1.l not work if  there  is a leak , i n  t he  l i ne .  T h u s ,  
ea r ly  leak detection i s  bui l t  into the delivery system. Suction delivery sys- 
tems f o r  motor vehicle fuel tanks are proposed today only for small volume 
operations. We suggest t h a t  t h e  regulations be amended t o  allow suction de- 
l i ve ry  systems for  motor vehicle fuel tanks t o  be exempted from 'seconday con- 
tainment requirements. 

We recommend tha t  Section 2633 s p e c i f i c a l l y  address secondary containment re- 
quirements for vapor return l i nes  -associated with gasoline tanks. The Vapor 
return l i nes  of some .of the vapor recovery systems presently approved by the 
Air Resources Control Board contain fuel d u r i n g  normal operation, whereas other 
systems are essent ia l ly  l i q u i d  f ree .  ' T h i s  issue needs t o  be spec i f ica l ly  
addressed i n  the  regulations. 

Section 2635 General Construction Standards: This .section does not thoroughly 
address the construction,' ins ta l la t ion ,  and t e s t ing  o f  secondary containment 
systems. We recommend tha t  Section 2635(d) be amended t o  read, "All primary 
containers, secondary containers, and double walled tanks shal l  be instal led 
according t o  the manufacturer's written recommendations or  i f  no written recom- 
mendations e x i s t ,  best engineering practice." 

>, . . 
I ( , . ,  , , , ,  
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In addition, we recomended t h a t  a new subsection be added t o  require t h a t  a l l  
secondary containment systems be tes ted  a f t e r  ins ta l la t ion  t o  assure t h a t  such 
systems are operative and leak-tight.  The regulation m i g h t  establish testing 
procedures fo r  the  secondary containment, or specify tha t  the t e s t ing  shall  be 
done in accordance with manufacturers instruct ions or  best engineering prac- 
t i c e .  

Section 2635(b): T h i s  section requires t h a t  a s tee l  striker plate  be instal led 
under a l l  accessible openings of the underground tank. Please c l a r i f y  whether 
"accessible openings" i s  meant t o  include moni tor ing  ports on double wall 
tanks. 

Section 2635(f) : T h i s  section addresses overflow protection systems t h a t  may 
be required by the local agency. Another system t h a t  should be included i n  
th is  section i s  the ins ta l la t ion  of ball  f l o a t  valves in the vent and vapor 
return l ines  of the primary containment of tanks t h a t  do, not receive product 
under pressure. When ins ta l led  properly, the  f l o a t  will block the vent l i ne  
when a h i g h  l i q u i d  level i s  attained, thereby preventing the  escape of a i r  from 
the tank. T h i s  action causes the pressure inside the , s torage  tank t o  equalize 
w i t h  the  discharge head in the delivery vehicle, thereby interrupting the flow 
of 1 iquid. 

Section 2635(h): T h i s  section addresses cattiodic protection of s tee l  tanks and 
requires tha t  the type of protection shall  be based on the corrosion his tory of 
the area .and the judgement of a registered corrosion engineer. We.suggest t h a t  
th is  section be amended t o  allow tanks with protective' coatings t h a t  have been 
ce r t i f i ed  as corrosion r e s i s t an t  by a nationally recognized - tes t ing  organiza- 
t ion ,  such as Underwriters Laboratories, t o  be instal led w i t h o u t  a site-speci- 
f ic endorsement by a registered corrosion engineer. 

Artic'le 4: Existing Underground Storage' Tank - Monitor ing Cr i te r ia .  

Please r e f e r  t o  our l e t t e r  dated September 27, 1984, and s t a f f  report trans- 
mitted by the  Board o f  Supervisors for our comments on this a r t i c l e .  

Art ic le  6: Allowable Repairs. 

Section 25284.5 o f  the  law (Chapter 6.7 of the  Cafifornia .Health and Safety 
Code) allows tha t  a tank containing motor vehicle fuel not under pressure may 
be repaired ,once by an in t e r io r  coating process i f  the tank meets cer ta in  re- 
quirements. 'To be consistent w i t h  the law, Art ic le  6 must be amended t o  clear- 
l y  s t a t e  t h a t  i t  applies only t o  underground motor vehicle fuel storage tanks 
not under pressure. 

- .  . a  
t t  

# '. 
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Articl'e 7: - 'Closure Requirements. . ._ .. . 2 ' ' .. 

Sect.ion2 2670(b) and Section 2671,(a): These .sections define the t.ime frame 
l i m i t  .for "tempocary closure" ,.as two ,years.  This time frame i s  in conf l ic t  
w i t h  t he  Uniform Fire Code, Section 79;113(e) which specif ies  t h a t  a tank can 
have "temporary;.closure" s t a tus  fo r  only,upLto one year. 
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Article 8: Categorized and S i t e  Specific Variance Procedures. 

The s t a f f  report t ha t  has been transmitted t o  your of f ice  by our Board of 
Supervisors includes a general comment on this Article.  

Article 9: Local Agency Additional Standards Request Procedures. 

The proposed processing f ee  of $11,500 i s  t o t a l l y  unreasonable. No County or  
designated local agency will be able t o  submit recommendations t o  improve the 
eff icacy of  the program if, a fee i s  required. 

Article 20: Permit Application, Annual Report and Trade Secret Requirements. 

Section 2712(f): T h i s  section allows tha t  a local agency may issue a provi- 
sional permit in cases where the  underground storage tank does n o t  completely 
conform t o  Art ic le  3 or 4 of t he  regulation, valid f o r  a time period not t o  
exceed three months. Based on our knowledge of the type and number of tanks i n  
San Diego County, our projected s ta f f ing  level,  and the lead time required by 
many businesses and public departments t o  appropriate f u n d s ,  we suggest t h a t  
t h e  three month  time l imit  be increased t o  s i x  months.  We further’recommend 
t h a t  the local agency be allowed t o  extend the  provisional permit for  an addi- 
t ional  s ix  months. Section 2712(f)  also specif ies  t h a t  t he  local agency in- 
spect t he  underground tank within 15  days o f  the expiration of the provisional 
permit. Since we are anticipating t h a t  a s ignif icant  number of the estimated 
10,000 tanks*in  San Diego County may require a provisional permit, we feel  t ha t  
15 days i s  an unreasonable time constraint  and suggest i t  be extended t o  60 
days. 5 .  

We appreciate the opportunity t o  comment on the draf t  regulations and look forward t o  
your response. Please contact Ms. Victoria Gall agher, Hazardous Materials Management 
Special is t ,  a t  (619) 236-2222 i f  you have any questions regarding the above. 

Sincerely, 

Division of Environmental Health Protection 

GS/VG/l h 

cc: D.G.  Ramras, M . D .  
Regional Water Quality Control Board 
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COUNTY OF SAM DIEGO 
DEPARTMENT OF HEALTH SERVICE§ 
1700 Pacific Highway, San Diego, CA 92101 

JAMES A. FORDE, Director ' 

D I V I S I O N  OF ENVIRONMENTAL HEALTH PROTECTION 
(619) 236-2243 

November 21, 1984 

Haro ld Singer 
S ta te  o f  C a l i f o r n i a  
S ta te  Water Resources Contro l  Board 
Paul Bonderson B u i l d i n g  
901 "P"  S t ree t  
P.O. Box 100 
Sacramento, CA 95801 

RE: UNDERGROUND TANK REGULATIONS - R E V I S E D  DRAFT 

Dear Mr. Singer: 

We have r e c e n t l y  received t h e  d r a f t  underground tank  regu la t i ons  which w i l l  be consid- 
ered f o r  adoption a t  t h e  Tuesday, November 27, 1984 Board meeting. Our cursory rev iew 
i n d i c a t e s  t h a t  t h e  rev ised d r a f t  o f f e r s  a b e t t e r  framework f o r  t h e  r e g u l a t i o n  o f  under- 
ground storage tanks. We are encouraged t o  note t h a t  a number o f  t h e  recommendations 
we made i n  our e a r l i e r  l e t t e r s  o f  comment have been incorporated i n t o  t h e  rev i sed  
d r a f t .  

However, i n  l i g h t  o f  t h e  sho r t  per iod  o f  t ime a l l o t t e d  f o r  pub l i c  rev iew o f  t h i s  docu- 
ment coupled w i th  t h e  mandate t h a t  t h e  regu la t i ons  be adopted by  January 1, 1985, we 
a r e  concerned t h a t  t h e r e  may not  be s u f f i c i e n t  t ime t o  address a l l  o f  the  p e r t i n e n t  
issues. Due t o  t h e  ex ten t  o f  t h e  changes i n  t h e  cu r ren t  d r a f t  and t h e  inherent  com- 
p l e x i t i e s  o f  t h i s  new r e g u l a t o r y  program, it i s  our f e e l i n g  t h a t  a thorough eva lua t ion  
cannot occur dur ing  a pre-implementation review. We would l i k e  t o  suggest t h a t  t h e  
d r a f t  regu la t i ons  be amended t o  r e q u i r e  t h e  Board t o  ho ld  a p u b l i c  hear ing one year 
a f t e r  t h e  e f f e c t i v e  date o f  the  regu la t i ons  t o  consider any necessary changes. 

We apprec iate t h e  t ime and e f fo r t  you and your s t a f f  have devoted t o  t h e  development o f  
t h e  regu la t i ons .  Please contact  Ms. V i c t o r i a  Gallagher, Hazardous Mater ia ls  Management 
S p e c i a l i s t ,  a t  (619) 236-2222 if you have any questions regard ing the  above. 

S incere ly ,  

Gary Stephany 
Environmental Heal th P ro tec t i on  

GS:OM:lr 

cc: D r .  Ramras 
RWqCB 
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INTERNATIONAL COMPANY 

October 2, 1984 

0 

Ms. Eve Erskine 
California Water Resources Control Board 
P.O. Box 100 
Sacramento, CA 95801 

Re: 

Dear Eve: 

Thank you for giving me t h e  s t a t u s  update on t h e  regulations f o r  t he  
underground storage m o n i t o r i n g  equipment currently being drafted by 
the California Water Resources Control Board. You have indicated 
t h a t  t he  regulations are  s t i l l  i n  the  d ra f t  s tage  and may be 
substant ia l ly  revised before the  f i n a l  regulations a re  issued. For 
t h a t  reason, I concur with your suggestion and t h a t  of the local 
consulting engineer t h a t  National should n o t  proceed w i t h  
ins ta l la t ion  of any systems unt i l  t he  f ina l  regulations have been 
issued and t h e  performance requirements of t he  monitorins equipment 

Regulations f o r  Hazardous Substance Storage 

- . .  
are  known. 

My concern is w i t h  t he  compliance deadlines specified in  t h e  law. 
With regard t o  reg is t ra t ion  of the  tanks, National will have 
completed i t s  evaluation of responsibi l i ty  as i t  r e l a t e s  t o  t he  

0 

0 

landowners from whom we ren t  property prior t o  the January 1 ,  1985 
date when penalties a r e  assessed. As t o  t he  regulation o f  t he  
tanks, however, i f  the Board’s regulations are  not issued u n t i l  
January 1 ,  1985, and the  equipment complying w i t h  those regulations 
must be i n  place by January 1 ,  1985, i t  i s  c l ea r  t h a t  compliance may 
be impossible. For this reason National urges tha t ,  insofar as  your 
power permits, the regulations issued by the Board contain a grace 
period f o r  compliance d u r i n g  which penalties would n o t  be assessed. 
There i s  a substantial  amount of confusion as t o  what i s  required by 
the new law and firms have indicated t o  National there  a re  not 
enough d r i l l e r s  in  t h e  S ta t e  t o  accomplish a l l  t h a t  would have t o  be 
done by the  January 1 ,  1985 deadline. I appreciate t h a t  your of f ice  
cannot predict  whether c i t i e s  and counties wil l  t r y  t o  enforce the  
deadlines o r  not. However, I believe t h a t  a statement o r  
recommendation by the  Board in  i t s  regulations concerning the need 
for adequate time for companies t o  review and comply w i t h  t he  f ina l  
regulations would be helpful. 

Thank you again, Eve, f o r  your cooperation and assistance. 
forward t o  receiving the d ra f t  o f  proposed regulations and the 

I 

I look 

Received D E  

NATIONAL CAR RENTAL SYSTEM, INC. I IN EUROPE, AFRICA &THE MIDDLE EAST ITS EUROPCAR I IN CANADA IT’S TILDEN.. 
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Ms/ Eve Ersk ine  
' 'October  2, 1984 

Page Two - I 

, .  

l i s t i n g  o f  programs c u r r e n t l y  i n  a f f e c t  i n  c i t i e s  and count ies  i n  
C a l i f o r n i a .  As you suggested, I w i l l  check w i th . you r  o f f i c e  l a t e r  
i n  t h e  month t o  make su re  t h e r e  has been no reschedul ing o f  t h e  
p u b l i c  hear ing  on October 23, 1984 a t  1O:OO a.m. t o  be h e l d , i n  t h e  
F i r s t  F loo r 'Aud i to r i um o f  t h e  Resources B u i l d i n g  a t  1416 N in th  
S t r e e t  i n  Sacramento. , ,  

, 1 
, .  

Very t r u l y  yours, , I  

' !  

. I . .  

NATIONAL CAR RENTAL SYSTEM, INC. 

. .. 

. .  . .  ., . 
Mary C a r r o l l  Wahl ' 1 

Senior A t to rney  . _  
. .  

P roper t i es  Department 

/j o 
cc: B i l l  Smidt, P h i l  R i ley ,  John Acker .. 

I 

. .  

I .  
, ,  

i .' . 
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/ 5 - -  l3 Worldwide Headquarters 
7700 France Avenue South 

(612) 830-2121 

/' 
i- Minneapolis, Minnesota 55435 

AHOUSEHOLD 
INTEflNATIONihL COMPANY 

January 14, 1985 FEDERAL EXPRESS 

State Water Resources Control Board 
Division of Water Quality 
901 P Street 
Sacramento, California 95814 

RE: Proposed Underground Tank Regulations 
California Administrative Code - Title 23 Waters 

Subchapter 16 Underground Tank Regulations 

Dear Members of Water Resources Board: 

AS Director of construction'at National Car Rental System, Inc., 
I have had the opportunity to review your latest proposal for 
underground tank regulations. National Car Rental System, Inc. 
vehemently objects to the requirement of Section 2631 regarding 
construction standards for new underground storage tanks (a) that 
states as follows: "Primary and secondary levels of containment 
shall be required for all new underground storage tanks used for 
the storage of hazardous substances as defined in Article 2, 
further the reason that such tanks would cost twice as much as 
current accepted installation practices." 

National also objects to the requirement of Section 2712 Permit 
Conditions (d) which only permits a permit issued by the 
appropriate local agency to be effective for five years. We feel 
the permit should have an indefinite life to it. There is no 
advantage to a short-term permit, but there are great 
disadvantages to both the State of California and the industry in 
requiring issuance of new permits every five years. Both the 
State and the industry will suffer from needless paperwork, 
expense, processing of information and addition of personnel for 
unnecessary reasons. 

Sincerely, 

> Construction Department 

BA/MSA: bkd 
cc: Rick Brew 

Bob Bouta 
Cindy Nettle 
Mary Wahl 

Received Vis 

JAN 1 5 2985 

NATIONAL CAR RENTAL SYSTEM, INC. I IN EUROPE, AFRICA  THE MIDDLE EAST IT'S EUROPCAR i IN CANADA IWSTILDEN. 
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MAC ADAM INTERNATIONAL .dNC. -- 

POST OFFICE BOX 2552 TERMINAL ANNEX L O 6  ANGELEG. CALIFORNIA SO054 

October 4, 1984 

Harold Singer 
State Water Resources Board 
P.O. Box 100 
Sacramento, CA 95801 

Dear Mr. Singer 

It is our understanding that a new law is going to come into 
effect July 1, 1985, which is going to measure leakage of our 
gas tank. This law will also require our gas tank to be glass 
lined. To this date we have not been formally notified by the 
state of this new law. 

We are totally against this costly measure. Wehsvehad esti- 
mates for what 2.0~1- are asking for in this law and $40,000.00 
would seem a bit too high for what we would receive in return. 

We have always supported what the state has tried to do against 
pollution, but we feel this is going too far. As such, we will 
back any lobbying done to oppose this new law. 

Truly yours, &=e 
William Mac Adam 
Chairman of the Board 
MAC ADAM INTERNATIONAL 
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.DARLING IL AND TIRE 
1 1 0 1 0  E A S T  M O U N T A I N  V I E W  A V E N U E  P.O. B O X  750 S E L M A ,  C A L I F O R N I A  9 3 6 6 2  

Octobrrr 5 ,  198b 

P r e s e n t a t i o n  of i d r i t t e n  C o m o n t s  

Y o u r  p roposed  r e g u l a t i o n s  c o v e m i n c  unde rg round  e t o r a q o  
of h a z a r d o u s  s u b s t a n c e s  if adop ted  will b e  f i n a n c i a l l y  r u m o u s  
t o  t h e  m a l l  j o b b e r  and  s e r v i c e  s t a t i o n  owner.  

P l e a s e  c o n s i d e r  t h i s  a l t e r n a t i v e  p roposa l  thn5 wonld S e  
j u s t  a s  e f f e c t i v e  i n  p r o t e c t i n g  the p u b l i c  and a t  t h e  same 
t i m e  e l e v i a t e  n e e d l e s s  b u s i n e s s  , ? a i l u r e s .  It would he t o :  

(1) R e q u i r e  Annual ?it*tness t e s t s .  

( 2 )  Fiequire d a i l y  t a n k  s t i c k i n @  w i t h  

( 3 )  Any i r r e p l a r i t i e s  s h o u l d  be checked  

c l o s e  i n v e n t o r y  c o n t r o l  

wi th  6 , iZhtness  t e s t s  

am a g a s o l i n e  j o b b e r  and  h a v e  rsurchased 7 s e r v i c e  
s t a t i o n s  durinF; my 28 y e a r s  i n  b u s i n s a s .  (They a r e  n o t  - 
a l l  p a i d  f o r  y e t i )  I k e e p  d a i l y  i n v e n t o r i e s  by h a v i n g  
t h e  t a n k s  stuck and b y  m e t e r  r e a d i n g s .  P e r i o d i c  t i G h t n e s s  
t e s t  c o u l d  c o n f i r m  t o  you t h a t  t h e r e  i s  n o  l e a k a g e .  

has  been i n  f o r  t h e  p a s t  3 y e a r s .  HeaP ine  t h e  c o s t  of  
d i g g i n g  e x p e n s i v e  t e s t  w e l l s  and b u y i n g  t h e  rnoni tor2ng 
,systems a l l  a t  once would be one sure way of 1riMnC; t h e  
jobber .  

p u b l i c  and a l l  t h e  p u b l i c  h o u l d  s h a r e  the c o s t .  P u t t i n g  
t h e  f i n a n c i a l  S u r d e r n  on a few i s  v e r y  d i s c r i m i n a t o r y .  

You m u s t  So aware of t b e  economic p l i g h t  the j o b b e r  

The p r o t e c t i o n  of o u r  w a t e r s  i s  8 prob lem o f  a l l  the 

S i n c e m l y ,  
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136% Finance Charges will be added on,Accounts 30 days 
past due, which is an annual cate of 18%. 

- . ... . I .- . .  
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-420 .- 
12739 Lakewood Boulevard - - 

Downey, California 90242 
(213)927-5339 
(714) 994-4981 

Telex 691 144 
"Target Dwny" 

CALIFORNIA '- ' 

. . ... . .. 
. -  

.- - .... 
October 9, 1984 ' ~ . . ~~ 

- - 
. .  
M r .  Harold Singer -1 
Division of Technical  Services  
S t a t e  Water Resources Control Board 
P.O. Box 100 
Sacramento, CA 95801 

Re: Proposed Regulations Governing Underground 
-Storage of Hazardous Substances. .. . .. 

Dear M r .  Singer 
~. 

We-are.- a small  r e t a i l e r  of petroleum products;doing business  i n  t h e  .~ 

grea te r  Los Angeles area,  and, as such, a r e  very i n t e r e s t e d  i n  .thenproposed 
regula t ions  governing underground s torage  of hazardous substances. The pro- 
j e c t e d  expense of complying with t h e  regula t ions  as 'proposed i s  considerably 
more than our t o t a l  income; i n  f a c t ,  near ly  ten times more. Such an expense 
would leave us no alternative o ther  than .bankruptcy, a s i t u a t i o n  which w e  
understand would . f a c e - v i r t u a l l y  a l l  independent businesses  such as ours. 

We would l i k k  t o  suggest t h a t  businesses  i n t h i s  s i t u a t i o n  be exempted 
from .the proposed regula t ions ,  or ,  a t  the l e a s t ,  be  allowed a ten-year phase- 
i n  period. Otherwise, t h e  e n t i r e  matter w i l l  become academic, s i n c e  we w i l l  
n o t  be in business  a t  a l l .  - 

Very Truly Yours, 

Robert L. French 
Executive Vice Pres ident  

RLF:gl . 

... 

-. . 







' 1  

-e * 2 

3 

4 

" ,  
, .. I 

. ,  . ,.. , '  
. < ~  , 

. .  
I - .  

I .  , .  
. .  

~. . 
u . .  

.. 
! 

, 
i ,  , .  

i I 

. I  

, .  . . 
, .  

I . .  . .' 

t h e  so,il., There.for . .  w e  . .  , feel  t h a t  t h i s  t y p e  .of program. i s .  a, ' .  , , . ' $ '  
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Doubie 'Wall Tanks. 'When.a, t 'ank does $ai'l; .we' would su ,ppor t  .a,.  

. .  - 1  

requirement * h i t  .they be '  r ep laced  wi'th ' t h e  C e w  dbuble'.wal-l - t anks .  .~ 
. .  ,I 
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. ,  , ,  
We' b e l i e v e  t h a t  .our.  program .would. p r o t e c t  o-ur, . .  erivfornrne.nt, . 

. >  ~. 
3 ,  

Oui- company, .and t h e  Independent "segment o f ' t h e  . .  r e t a i l  s e r v i c e .  
i . ,  
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Windofen" Warrnespeicher 
Warmepumpen Tanks 

Haase-Tank GmbH 8. Co. KG 
Gadelander StraOe 172 

Telefon (04321)8780 

State of California 
California Water Quality 
Control Board 2350 Neumunster 
Division of Technical Services 
P.O. Box 100 Telex 02 99 716 
Sacramento, California 95801 Ihr Zeichen 

Unser Zeichen/Datum 
Sachbearbeitedin he-w 02.10.1984 
Bur0 

Att:.-Mr:-Herold J. --Shger--- - -~ . . . . . . . - . ---. .. 

Re : California Administrative Code 
Title 23 Waters 
Chapter 3 Water Resources Control Board 
Subchapter 16 Regulations for storage of hazardous substance 

Gentlemen: 

This is further to your Mr E. Singer meeting with our U.S:agent 
M r .  Frank P. Bergonzi on September 18, 1984. Regarding comments 
to the subject subchapter. 

A. Please reference section 2635 paragraph b 4 and b 5. 
Each paragraph should be more consistent in wording. Item b 5 
should have the same wording as item b 4. Therefore we 
suggest the following change to item b 5 .  "Fiberglass 
reinforced plastic tanks shall be fabricated and designed in 
accordance with u.1.-standard 1316, standards for glass- 
fiber-reinforced plastic underground storage tanks for 
petroleum, July 1983 or Underwriters Labority of Canada, 
standard ulc-5613-1977. Standard for reinforced plastic 
tanks for petroleum products, March 1977 and any other 
recognized independent labority or governmental agency." 

- .- 

B. Section 2635 , item b 1 
Steel plates in tanks storing hazardous substance may be 
attacked by corrosion. Therefore the steel plate will be 
weakened or disintegrate in time and would defeat the 
intent of the law. 

/ 

Therefore striker plates should be compatible with the 
substance being stored, furnished by the tank manufacturer 
and striker plates should be installed under all tank 
manways( access covers) and openings. 

Received DrS 
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1 2661 page 6.2 - repair 
Double. walled tanks that may be damaged by other means 
than corrosion should be allowed to be repaired 
as recommended by the tank manufacturer. 

D. Section 2642 underground storage tank testing. 
Double walled tanks equipped with continous leakage 
warning systems should be allowed to use its system 
in order to demonstrate tank integrity. The leakage 
warning system should be operated 
1. before tank is installed 
2. during installation 
3. after tank is-installed and-before-commissioned. 

Please reference assembly bill no.1362 
chapter 1046 

Section 2528 
-PIe%e mail to our U.S. agent Betco Associates, Po.Box 350, 
'-- Cl%>ter, N.Y. 07624 , copy of master list of.hazardous 

substances. 

Thank you for considering the above proposed changes and 
additions. 

Very truly yours, 

. .  

.. - ... 
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1189 INDUSTRIAL AVENUE ESCONDIDO. CALIFORNIA 92025 
TANKS PRESSURE VESSELS CONTAINERS - --,-CUSTOM STEEL FABRICATION 

Phone (619) 745-0971 

October 10, 1984 

State Water Resources Control Board 
Paul R. Bonderson Building 
P. 0 .  Box 100 
Sacramento, CA 95801 

Attention: Mr. Harold Singer 

Dear Mr. Singer: 

the proposed Regulations for the Underground Storage of Hazardous 
Substances dated August 23, 1984. In the comments following, we 
have identified each subject s'ection, provided a discussion and 
comment and then, where indicated, a suqqested rewrite of the 

Division of Technical Services 

We are pleased to respond to your Request for comments on 

r _  

Regulations text. 

Section 2631(h) - This section refers to the requirements of 
. Sections 2631(b) and (c) which speak to the volumetric requirement 

for secondary containment. It is understood that the secondary 
containment should be totally communicative with itself and that 
there be no dead ends or entrapments where liquid can collect with- 
out being monitored. 

Suzested language for 2631 (b) , "Double-wall tanks which satisfy 
the requirements of Section 2631(b) and (c) shall be considered to 
fulfill the volumetric requirements for secondary containments 
specified in Section 2631(d) provided that the secondary containment 
is continuous and interconnective so that fluid flow within the 
secondary container is not totally restricted in any direction." 

Section 2632(b) - This section appears to require a permanently 
installed pump or some other means of removing precipitation-or 
hazardous substances, including liquid leakage from the primary con- 
tainment. The following is suggested as replacement wording: 

"Secondary containers shall be equipped with a collective sys- 
tem to gather, hold and permit the removal of any precipitation, 
subsurface infiltration or hazardous substance leakage from the 
primary container. " 

Section 2632(f) - The text as written calls for continuous 0 monitoring using a pressure sensor. There are many other types of 

: 

Received DTS 
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sensors which can be used for either continuous or intermittent 
monitoring. It is suggested that the first sentence of this section 
be changed to read: 

continuously using a sensihg device capable of activating a strati- 
gically located aboveground alarm system. Double-wall tanks which 
utilize this type of leak detection system are exempt from the 
requirements of Sectio,n 2632 (c) , (d) and (e) ." 

"The interstitial space of a double-wall tank shall be monitored 

Section 2632 - It is believed that this section should cbntain 
authorization for manual monitoring systems which should be permit- 
ted on a regular time basis when the combination of scheduled manual 
monitoring and double-wall tank design provides a high probability 
of containment and timely discovery of any unauthorized d.ischarge. 

Section 2633: This section address' the use of single-wall 
tanks using,types of secondary containment other than' double-wall 
tanks. ' If the requirements of Paragraph.2633(,b) are applied to 
double-wall'tanks,..one.would be required to protect only the outer 
surface of .the primary container with corrosion-resistant materials, 
thereby leaving the exterior of a double-wall tank .unprotected. 

piping systems to be exempt from secondary container requirements if 
a pressure .loss leak detector is .provided and connected to a visual 
or audible alarm or a pressure detector is used which provides at 
least a 50% reduction' from normal flow rates in the event of a leak. 
It is suggested that a 50% reduction' is much too hkgh in that an 
anticipated leakage'rate not discovered by a system capable of 
responding to a 50% flow rate requirement would permit unauthorized 
discharges greatly in excess of those permitted for storage tanks 
i.e. .05 gallons per hour. 

Section 2633:' 

Paragraph (f) in the proposed regulations allows pressurized 

It is suggested the following change and addition be .made to 

Change Paragraph (f) to (9). 
Add new Paragraph ( E )  - Double-wall tanks which meet the require- 

.ments of (c) and (d) above shall be considered to comply with the 
requirements of this section provided that the secondary containment 
(outer ,tank) shall consist of a product-tight tank constructed of 
fiberglass reinforced plastic, .cathodically protected .steel, or 
steel clad with glass fiber reinforced plastics and that the double- 
wall tank is installed in accordance with the manufacturer's 
instructions. 

Section 2634(a), (4): This paragraph permits the use of a leak 
monitoring flow reduction device providing-a 50% reduction from 

0 
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~ normal flow rate when activated. That rate is at least five times 
too high to be consistant with tank leakage rates. 

Section 2635(b) (1) - The text requires a ". ..0.25" thick steel 
wear plate (striker plate). . ." under all "accessible openings" of 
the underground tank. A plate, as installed, must be fixed in 
place under each - opening and have a minimum area equal to the open- 
ing or guide tube (both of which are essentially the same area). 

The 0.25" thick specification is an arbitrary one and should 
be deleted. The striker plates are mandatory in non-metallic tanks 
and have been suggested for steel tanks as a cautionary measure. 
If the regulations are to insist on striker plates in steel tanks, 
the size and the installation of those plates should be left to 
the determination of the manufacturer so that the plate size can 
be in accordance with the wall th,ickness of the tank. The wall 
thickness', in turn, are determined by Underwriters Laboratories 
et al. Further, the specification that the plate have a minimum 
area equalito .the opening is ,inadequate in that the impact area for 
a measuring,stick inserted,inian access hole without a. drop tube is 
much wider than'the area"of the hole. The plate,,if retained, should 
be at least one .foot square. 

Paragraph (b) , (1) refers to all' "access,ible openings" which 
seems to indicate that striker plates are required .under the monitor 
fittings of a double-wall tank.' That assuredly was not the intent 
of the proposed regulations. 

0 

It is suggested that Section 2634(b) (1) be rewi-itten as follows: 

(1). A steel'wear plate (striker plate) shall be installed and 

The plate shall have a minimum area of one square 

centered under all accessible openings of the primary tank. The 
plate shall conform to the contours of the tank and be bonded or 
welded in place. 

Plates for steel primary tanks shall be equal in thickness to the wall 
thickness of the primary tank or 0.25", whichever is less. 

,foot. Plate thickness shall be 0.25" minimum for non-metallic tanks. 

Section 2635(b)(3) - The subject paragraph refers to hydro- 
static or pressure testing in accordance with standards and proce- 
dures set forth in Article 4. These two types of tests .are for 
totally different purposes and should not be combined in one para- 
graph. 
new tanks, as just installed, since they have been leak tested 
aboveground as part of the certification procedure. 

There would be little purpose in hydrostatically testing 

It is suggested that this paragraph be rewritten as follows: 
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Mr. Harold Singer 
Page 4 

, October 10,-1984 

Following installation, all underground tanks shall be tested ' 
in accordance with NFPA 30 to assure leak tight installation of 
the underground tank and its attached pipes. 

Section 2635(b)(4) - Elaboration is required in this paragraph 
to incorporate the Listing of underground tanks in accordance with 
Underwriters Laboratories. The UL 58 standard covers only tanks 
made entirely of steel. 
Underwriters Laboratories to be in conformance with the structural 
standards of UL 58 and with other requirements as imposed by Under- 
writers Laboratories. In addition, the minimum thickness requirement 
of 7 gauge (0.18") is inconsistent with some UL 58 requirements and 
should be deleted. It is not the intent of the regulations to 
assume the design responsibility for underground tanks. 

All other types of tanks are Listed by 

A suggested rewrite for this paragraph is as follows: 

(4) Cathodically protected steel tanks and steel tanks clad 
with glass fiber reinforced plastic shall be fabricated and designed 
to Underwriters Laboratories requirements and shall either be Listed 
by Underwriters Laboratories or shall be in conformance with UL 58 
standards for steel underground tanks for flammable and combustible 
liquids (latest date) or the American Society of Mechanical Engineers, 
ASME, pressure vessel code Section 8, Division 1, Boiler Vessel Code, 
1983. 

Section 2635(d) - This section should be written as .follows: 
All primary containers, secondary containment, and double-wall 

tanks.. . 
Add a second sentence, to read: 

All secondary containment systems shall be tested in accordance 
with manufacturers instructions, local requirements or best engineer- 
ing practice to assure that such.systems are operative and leak 
tight after installation. 

Section 2635(h) - This paragraph indicates that the primary 
container of a double-wall tank would be required to be made of the 
same type of corrosion material as a;secondary container of a double- 
wall tank; , $ :; L 

. a  

! 
I 

' \ . :  ,' I !  , * !  I ;  

The parigraph -should be rewritt&*to read: t .  - ' 

(h) Single-wall primary c0ntainer.s of steel and the 
outer surface of double-walled tanks, ,constructed of steel shall be 
protected by either a properly installed, mai'ntained' and monitored 0 

.. . . .. 
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cathodic protection system with or without coatings or Listed 
corrosion resistant materials of construction such as special alloys 
or fiberglass reinforced plastic coatings. 

Selection of the type of protection to be employed shall be 
based on a certification Listing by a Nationally Recognized organi- 
zation or the judgement of a Registered corrosion engineer taking 
into account the corrosion history of the area. 

Section 2642(d) - Category E - The intent of corrosion resis- 
tance systems in tanks is to cause the tank to be corrosion resis- 
tant. If the systems are validated by certification, annual testing 
seems to be an over reaction. It is recommended that the tanks be 
tested every three years beginning ten years after installation. 
Such a policy would provide a strong incentive to replace aging, 
leak-prone tanks with technically superior Listed corrosion 
resistant tanks. 

Section 2661(c) - It is imperative'to understand that most 

The existance ?f a seam 
corrosion failures of underground tanks occur externally at seams 
and welded joints. It is imperative therefore that no repairs be 
made within six inches of such a seam. 
failure should be evidence for rejection of the tank to be repaired. 

Add the following to Section 2661(c): 
(4) Exterior corrosion caused the failure. 

(5) 

a 
Any failure or opening within six inches of any seam or 

weld. 

Section 2662(b) - Should specify that the material be used in 
the repair "Shall be applied and shall be certified as acceptable, 
in accordance with nationally recognized engineering practices." 
The last sentence should be deleted since the API recommended prac- 
tice #1631 has never been accepted as a standard for the specifica- 
tion of materials to be used for internal repairs of existing fuel 
tanks. 

Section 2663(a) - This section calls out NFPA - 30 leak test 
as the criteria for testing a successful installation. That par- 
ticular test is designed to establish the leak tight nature of 
riser pipes installed in tanks and as such was never and is not 
intended for leak testing tanks per se. 
repair is whether a corrosion destroyed tank is then made capable 
of withstanding the structural forces applied to it as a result of 
being in a water filled hole, a condition that can be considered as 
certain since the corrosion probably came from the presence of the 

The concern after internal 

'0 
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liquid in the first place. It is suggested that a structural load- 
ing test be incorporated to establish structural confidence in the 
finished product. 

It is hoped that the above comments are helpful to the 
Regulation Writing Committee. We offer our services for any assis- 
tance required in the future. 

Yours truly , 

- I  Howard Robbins , P .E. 
President 

; 

HR/mah 
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TANKS PRESSURE V E S S E L S  CONTAINERS CUSTOM S T E E L  FABRICATION 
Phons (619) 745-0971 

November 30, 1984 

Ms. Carole Onorato, Chairperson 
State Water Resources Control Board 
P. 0. Box 100 
Sacramento, California 95801 

Dear Mrs. Onorato: 

My experience with governmental meetings and processes devoted 
to regulation creation/code writing is quite extensive. From that 
solid background I can offer my compliments to you for chairing an 
exceedingly well run forum. I refer, of course, to the meeting held 
in Sacramento on'November 27, 1984 where the subject was the planned 
adoption of the proposed regulations to implement A.B. 1362. The 
meetinq was expeditiously run and, in spite of the complexity of the 
subject , provided the necessary exchange of the diverse opin-ions on 
the subject. 

Persuant to the conversation I had directly with you in the back 
of the auditoxium during one of the breaks, 1 wish to request time 
to make a presentation to you and other board members regarding the 
little-known subject of interior tank lining. Unfortunately, this 
subject is one of technical complexity beset with subtleties and the 
innuendos. It is definately not conducive to proper explanation and 
understanding in the midst of a 200 person meetinq. 

The importance of the subject revolves around a potential degra- 
dation of the regulatory and administrative planning process and 
degradation now being undertaken by the political activities of the 
proponents of the method. Their resorting to political means appears 
to stem from the frustration inherent in the subject's history; where 
the lining proposal has been made and investigated by impaxtial 
observers it has been rejected. 

In order for me to avoid any taint o f  partiality and in order to 
forestall or further avoid any immersion into the morass of name calling, 
I propose that you extend an invitation to myself and a representative 
of Southwest Tank Liners (perhaps Mr. Bob Meecham) to appear together 
before the Board whereby the pros and cons of the lining people's 
proposals may be presented and the Board members will have an oppor- 
tunity to direct their questions toward clarification and understanding. 



MS. Carole Onorato 

It is my belief that only such a face-to-face presentation will suffice 
to expose the fundamental differences that are apparent in this matter. 
The importance of that exposure arises from the present situation where 
a formidable financial and political smoke screen is being drawn about 
a potentially dangerous situation and, .as such, the potential for 
that danger should be recognized with enough clarity to enable the 
Board to make its own rational decision. 

Although I have been both legally and orally challenged on my 
expressed public opinions,,I can assure you I anticipate no gain 
from my stand, even if successful. In spite of. the negative potential 
I am driven by the pride and ethics,of a Registered Engineer to try to 
make sure that 'facts are available for decision makers to utilize 
rather than to be blinded by hidden political maneuvers. 

' 

I recognize the short time available.unti.1 acceptance time voting 
Therefore, I put m,yself at your dis- 

posal and suggest telephone arrangements be made to hold the two party 
presentation. 

' is required for the regulations. 

.~ 
Yours truly, 

President 

HR/mah 



1189 INDUSTRIAL AVENUE ESCONDIDO. CALIFORNIA 92025 
0 

~ ~ 

TANKS PRESSURE VESSELS CONTAINERS 0 CUSTOM STEEL FABRICATION 
Phone (619) 745-0971 

January 11, 1985 

State Water Resources Control Board 
Paul R. Bonderson Building 
P. 0. Box 100 
Sacramento, CA 95801 

Attention: H. Springer 

Subject: Comments to Proposed Underground Tank Regulations 
Dated December 28, 1984 

Gentlemen: 

Enclosed are several pages of comments to the subject Proposed 
Regulations. a - 

As you know, I am vitally interested in the promulgation of 
meaningful, clear regulations in keeping with the intent of the 
enacted legislation. As such, I have taken the time and expended 
the resources to provide meaningful comments to the regulations. 
If the reasoning behind a comment or a suggested change is not 
apparent, please contact me for clarification. 

Yours truly, 

Howard Robbins , P.E. 
President 

HR/mah 



COMMENTS TO STATE WATER RESOURCES CONTROL BOARD 
PROPOSED UNDERGROUND TANK REGULATIONS DATED DECEMBER 28, 1 9 8 4  

0 

The following comments are keyed to the appropriate section 

page numbers have been included in double parentheses, ( (  ) ) .  
I numbers in the proposed Regulations. In order to avoid ambiguity,' 

. Section 2631,  (3) (p) ( (3 .10 ) )  

The'Sticking'of tanks for determining liquid level is a problem 
associated primarily with non-metallic tanks where the gauge stick 
has been known to penetrate the tank wall. Sticking has also been 
an anecdotal problem in steel tanks filled with fluid where frequent 
use of the stick has the potential of ultimately wearing through the 
tank bottom. 
secondary containment area where it is done on an infrequent basis 
and is .to be used to monitor events that are not expected over long 
periods of time. Since water is required to cause stick corrosion 
and since the accumulation of water in the secondary containment is 
one of the failures being tested,for it appears engineeringly 
unsound to require doubler plates in the annulus of a steel tank, 
it i s  suggested that the subject paragraph be rewritten as follows: 

Skicking is not a problem for steel tanks in the 

Sticking the annular space of a double-wall, non-metallic 
underground storage tank, as a monitoring method,shall not be allowed 
unless a strike plate or other approved device used to protect the 
non-metallic underground sforage tank is located directly under the 
monitoring opening. 

0 

Section 2633,  (3) ( ( 3 . 2 3 a ) )  

The paragraph states: "The membrane lining shall meet the 
requirements set forth in sub-section 2 6 3 1  ( j ) ( 3 )  of this article." 
Those requirements are design requirements for the elastomer material 
to be used. It appears that consistency with other equipment instal- 
lation testing requirements would mandate a test procedure for 
installed membranes to assure that the installation was accomplished 
in a leak-tight satisfactory fashion. 
and monitoring for 2 4  hours would serve that purpose. It is suggested 
'that this paragraph be rewritten to incorporate an installation 
testing requirement. 

A simple test of water filling 

Section 2633  (9) ( ( 3 . 2 6 ) )  

This paragraph addresses the monitoring and provision of 
pressurized piping systems when installed in an underground storage 
tank system. No mention is made of the ancillary piping such as e 



vents, vapor recovery, gauging and others to be expected in such , .  

installations. It is unclear as to whether the intent is to permit 
the use of all piping without secondary containment,if a pressurizeg 
delivery pipe is used,or whether all piping except the pressurized 
delivery pipe must be secondarily protected. Further, no specific 
mention appears to be. made of suction delivery systems including 
those ancillary and secondary piping systems. 

Section 2635  (b) (1) ( ( 3 . 3 8 ) )  

0 

With reference to Paragraph 4 on page 3.40 of this same section, 
i.t is evident .that corrosion resistant tanks are desired for under- 
ground installation. It is therefore suggested that Section 2 6 3 5 ( b )  
be rewritten as follows: 

, .  

Primary -.containers and double-wail underground storage -tanks 
shall be constructed o'€--corr'o's.ioh :re's'istarit mater.ials' and shall be 
designed and constructed to comply with all of the-following: 

Section 2 6 4 3  (c) ( ( 4 . 3 5 ) )  

The term "pressure - drop" is normally uqed to describe a pressure 
decrease in a dynamic or flowing system. 
much clearer to refer to a negative pressure change in a container as 
a pressure loss.  It is suggested that the word drop be replaced by 
the word loss in all cases. 

It is more descriptive and 

Section 2644  ( 6 )  ( ( 4 . 4 7 ) )  

Same as above, i.e. replace the word drop with the word loss. 

.Section 2 6 6 1  (B) ( ( 6 . 4 ) )  

:'. . . .underground storage tanks that have any of the 'following defects 
arte'r the' spec'ial 'in'spe&or Ms' 'souriaed tlie' 'tank shall hot be certi- 
fied or returned to service:" 

The last sentence of the paragraph should be rewritten to read 

Section 2 6 6 1  ( B )  (i) ( ( 6 . 5 ) )  

This paragraph reads: "An underground storage tank which has 
That sentence is an open seam or split longer than three inches". 

opening within six inches of any seam or weld". 
' inconsistent with paragraph (v) ( ( 6 . 6 )  ) which 'reads, "Any failure or 

It is recommended that Paragraph (v) be eliminated since all 
possible failures can be covered by Paragraph (i) as rewritten. It 

- 2 -  
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is suggested that Paragraph (5) be rewritten as follows: "An under- 
ground storage tank which has any failure or opening within six 
inches of any seam or weld or any split longer than three.inches." 

0 

' Section 2661 .(B) ( 3 )  (d) ( (6.7) ) 
I The usual repai'r purpose of lining a tank is to cure a "serious 

corrosion" problem which has manifested itself as a leak resulting 
in an unauthorized discharge. (If lining is being installed as a 
prophylactic measure it is not classified as a repair and does not 
fall under this classification.) It follows that a serious corrosion 
problem always exists when there is a leak and the existence of a 
leak is prima facie evidence of the existence of a serious corrosion 
problem. Exceptions can exist where there might be a stick perfora- 
tion hole in a .non-metallic tank or damage caused during installation 
or handling in which case the serious corrosion connotation is not 
applicable; It is suggested that Paragraph (d) be .rewritten as 

I 'I ' ,  
follows~ I 8 ,  I ' ,  4 .  - ' I ,  - 

I )  

It 'shall be demonst>aked to-the satisfaktion of the local agency 
based on one of the tests in (c) above that the failure mechanism 
was not one of corrosion and that a corrosioniproblem does not exist. 
If a serious corrosion problem exists ah interior lining repair may 
be allowed by the agency if i.t can be demonstrated that new~or 
additional corrosion protection.wil1 halt or significantly minimize 
future corrosion and that .the existing corrosion does not threaten 
the structural .integrity or containment ability of the underground 

, storage tank. 

Section 2662 (b) ((6.8)) 

It is requested that the second sentence of this paragraph be 
eliminated. The entire permitting system for underground storage of 
hazardous materials depends on the use of Listed equipment, materials 

repair methods and/or materials, particularly where there is evidence 
of tank failure, marks a glaring inconsistency. 
new tanks be permitted? 

and procedures. The installation on non-Listed, or non-certified - 
Would non-Listed 

In addition to the above, there have been Listings and certifi- 
cations available for many, many years, to anyone undertaking a 
lining venture. In view of the potential danger, liability and 

. inconsistancies, it is impossible to justify the use of unlisted, 
uncertified and unknown methods of repair in damaged systems. 

Section 2663 (a) ((6.10)) 

Justification for the use of interior lining on leaking under- 
ground tanks has been that the tanks will be economically restored 
to safe usable condition. ' That justification can only be validated. 

- 3 -  
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by appropriate testing. 

The failure mechanism resulting in corrosion .leaks in ferrous 
metal underground tanks is virtually always due to the presence of 
external, wet, electrolyt+c conditions (water). The existence of 
electrolytes (water) around the tank which causes .the corrosion also 
causes the application o f  crushing pressures on the tank. The 
magnitude of these pressures is a function of the depth of the water 
which surrounds the tank and is usually a function of the depth of 
the water table and the depth of tank burial. The existence of these 
forces has been recognized in the requirements for anti-flotation 
arrangements in all fire codes. 

lines, as well as new,tanks, all equipment should.be expected to pass 
a test requirement to verify .the ability to withstand the forces 
encountered in normal service. 

.In the case of post-installation testing of, underground tanks, 

., 

In the case of a lined, repaired underground ,tank, it can be 
expected that the liquid leading to the initial corrosion will 
eventually return and provide the forces .leading to a potential 
crushing of the tank. It is readily seen'that the magnitude of these 
pressure forces.are a function of the depth at which the tank is 
buried which, for a gkren ,location, leads to a determination of the 
height of water .to be expected around the tank. For those reasons, 
charts have been prepared providing reasonable vacuum test pressure 
levels to be used on underground tanks to simulate water forces. 
These values are used in some fashion for all Listed tank testing. - 

It is poin,ted out.that the value of 5.3" Hg used in the guide- 
line text appears to have been .taken out of context .from a U.L. 
document. In testing new tank designs, ,per the U.L., .a prototype 
vacuum test .is always.performed to verify the ability of the tank 
to withstand th,e expected external hydrostatic forces. These tests 
usually last for an hour or more and demonstrate the long-term, non- 
creep stability, of the tank. In addition, a safety margin is .required 
to assure the safety o f  human beings operating around the tank during 
testing or installation. That safety mar,gin is provided in the form 
of the 5.3" Hg added on top of the test vacuum pressure and held for 
one minute. 

It is recommended that the last sentence of Section 2663 (a) 
((6.10)) be deleted since the inclusion of'such a sentence must 
inevitably result .in derision being directed toward the entire 
Section. The so-called "technology" and !'accepted engineering prac- 
tices" is a diversion and a deliberate obfuscation. The "technology" 
under discussion is manifested in vacuum pumps that have been available 
for 50 years on sewage pumping trucks, gaso'line pumping trucks and' 
commercial vacuum cleaners. It is strongly suspected that organi- 
zations capable of lining underground tanks have these vacuum 
pumps already in their possession since they are usually efficient 
in removing residual sand from sandblasting and residual gunk from 
the bottom'of .. . .the..'tank,among other things. (. Any self priming 

1. 
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0 water or other liquid suction pump can provide the required levels 
of vacuum. 

0 

It is suggested that this paragraph, Section 2663 (a) be rewrit- 
ten as follows: 

After any repair the,primary container shall be demonstrated 
to be capable,of,containing the stored hazardous substance, under 
its normal environment by satisfactorily passing the underground 
storage tank test as described in Sectio'n 2643,or.Article 4F or 
this subchapter'. 
tested at a vacuum equivalent to the average depth of water occuring 
at the mid-point of the height ofsthe buried tank., 

The underground storage tank shall also be vacuum 

For reference, typical test values would be as follows: 

Depth to 
tank bottom 

Feet 

10 
11 
12 
13 
14 
15 

Diameter 
of tank 

Feet 

8 
8 
9.5 

' 10 
12 

Vacuum 

" Hg. 

5 . 3  
6.2 
6.4 
7.1 
1.1 

12 I .5 

The safety factor value of 5.3" Hg is added to the Vacuum 
values above and the total held for one minute. 

; - 5 -  



Mr. Harold Singer 
.Division o f  Technical Services - 
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Dixie Enterpr ises  
Fred Y. Bunch 
1100 So. Gateway Drive 
Madera, CA 93637 

October 15. 1984 

S t a t e  Water Resources Control Board 
1416 9 t h  Street  
Sacramento, CA 95814 

Dear S i r s :  

j This l e t te r  concerns the  Underground Tank Storaqe of Hazardous Sub- 

stances d r a f t  which 5 recent ly  was.made aware of. 

I bel ieve  t h i s  i s  much needed l eg i s l a t ion .  

d r a f t  regula t ions  are t o t a l l y  un'acceptable. 

Certainly you don ' t  bel ieve t h a t  w e  se rv ice  s ta t ion.owners  who have 

underground s torage tanks would continue t o  put products i n  a tank 

t h a t  w e  know has a leak. 

r id icu lous!  

derground s torage  than many, many serv ice  s t a t i o n s  and they have 

l i t t l e  or no cont ro l  over inventory. 

good for t h e  gander. 

then they should a l l  be. 

The vadose monitoring wells w i l l  only compound t h e  pol lu t ion  problem 

by providing a path by which contamination can en te r  t he  underground 

water,system.  if you must .dr i l1  monitoring test wells,. , .for heaven's - 
sake,  don ' t  d r i l l  them i n t o  the  underground water system. 

The cos t  of t he  proposed s h a f t s ,  approximately $15,000 per un i t ,  w i l l  

pu t  probably 50 t o  70 Percent of t h e  serv ice  s t a t i o n s  i n  Cal i fornia  

out of business (as most have a minimum of 3 tanks) .  Surely, there  

i s  a monitoring system which i s  less complex and less cost ly .  A 

simple pressure test w i l l  determine i f  a tank is leaking, and done on 

a semi-annual or annual bas i s  would be far more feas ib le .  

coupled with d a i l y  inventory cont ro l  would cer . ta inly be su f f i c i en t .  

'However,' t h e  proposed 
. .  

Aaricul ture  i s  being exempted, . t h i s  i s  

Some of t he  large farming operations have g rea t e r  un- 

What's good f o r  t h e  goose i s  

If one underground tank i s  t o  be monitored, 

l 

Thk5-r ' ,  ;.:' 
I 
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If these regulations are accepted as the draft is written, I and 
thousands of other small 'service station business owners and 
operators (the back-bone of California) will be immediately forced 
out of business. What will this accomplish for the economy of our 

state? All phases of business will be directly affected. 

As a long-time California resident, I am deeply concerned with the 
condition of our environment and am willing to do my share to pro- 
tect it. However, losing my business because of unnecessary pro- 
hibitive costs, when there are less costly ways, certainly seems a 
terrible price to pay for these ill-concdived regulations. 
Thank you for your attention. 
Respectfully, 

Y 

Fred 'Y. Bunch 
Dixie Enterprises 
1100 So. Gateway 
Madera, CA 93637 

Hearing scheduled: 
October 23, 1984, 9:00 a.m. 

State Water Resources Board 
1416 9th St. 
Sacramento, CA 95814 
cc/lmb 

Copies to: Senator Ken Maddy 
Representative Jim Costa 

.-  . ~. 
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22, 1984 

Mr. Edward C. Anton, Chief 
Division of Technical Services 
State Water Resources Control Board 
P. 0. Box 100 
Sacramento, CA 95801 

Dear Mr. Anton 

In response to your letter to me dated May 2, 1984, 
wherein you requested copies of guidelines that NACE is 
developing. 
NACE Standard Recommended Practice, "Control of External 
Corrosion on Metallic Buried, Partially Buried, or 
Submerged Liquid Storage Systems". 

It is anticipated that this final draft will be accepted 
in its present form at the Technical Practices Committee 
Meeting at Denver, Colorado, September 24th. I am send- 
ing you this latest draft for your review prior to your 
"deadline for comments of October 23, 1984". This 
recommended practice, when adopted should be used in 
conjunction with NACE Standard RP-01-69 (revised 1983) 
Control of External Corrosion on Underground or Submerged 
Metallic Piping Systems. 

There is concern within the corrosion community that 
there will be corrosion occurring within the annular 
space between the walls of dual wall steel tanks that 
will be very difficult to control. 

As stated in the NACE proposed standard (4.1.1) Cathodic, 
Protection should be installed on all buried metal tanks. 
It has been well established by NACE and industry over 
the last 30 years that buried single wall steel tank sys- 
tems with Cathodic Protection properly installed and 
properly maintained do not leak. Example: attached are 
the requirements of the City of Hawthorne, California for 
corrosion protection,of underground pipe, fittings and 
tanks (HFD Standard #2). 

Attached is the latest draft of the Proposed 

Received VIS 
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E.C. .Anton-9/22/84 
Page 2 0 
For 30 years the City of Hawthorne has required that all buried steel 
tanks have a Cathodic Protection System designed, installed, and main- 
tained by a qualified Corrosion Engineer. Subsequently, there have not 
been any leaking tanks except that as the city boundaries have expanded 
and the newly annexed areas contained existing buried tanks that were not 
installed under the strict guidelines of the City of Hawthorne. 
that have occurred have been in those tanks not properly protected with 
coatings and anodes. It is evident that strict enforcement of the codes 
is necessary for effective corrosion control. 

The 1979 'edition of the Uniform Fire Code (Sec. 79.213) required corrosion 
protection in soil resistivity of 10,000 ohm-centimeteres or less and the 
1982 edition requires corrosion protection for "$11 underground tanks and 
piping" (Sec. 79.603). 

The leaks 

The City of Hawthorne follows the NACE recommendations and has required 
that all buried metal tanks be coated cathodically protected. Tanks 
installed in this manner will last indefinitely, corrosion free. 

Your proposed section 2640 (b) of subchapter 16 states: 
of the monitoring program for existing underground storage tanks are: 
determine if unauthorized releases are occurring or have occurred in the 
past and to detect unauthorized releases that occur in the future before 

Hydrostatic or pressure tests will determine if a leak has or is occurring. 
To prevent a future leak in steel tanks cathodic protection should be 
applied to provide a minimum pipe or tank to soil potential of -850 milli- 
volts referenced to a copper-copper sulfate half cell. .Enclosed is a 
modification to the proposed monitoring systems  for your consideration. 

Numerous wells drilled around the existing tanks as is being proposed 
could create multiple routes for contaminates to enter underground water 
and therefore, should be avoided whenever possible. When other indicators 
suggest a possible leak and'a verification is required the well should be 
drilled to .50' or .less unless the bottom of the tank is:over 35' deep. 
This will help, bre,veht contamination 0.f the lower gkound water. 

"the objectives 
to 

0 ground water is affected". 

, 3 :  
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E.C. Anton-9/22/84 
Page 3 

One last comment on the definition of Motor Vehicle Fuel Tank. 
read: "a ,tank that contains a product which is ,intended to be used 
primari1yit;o ' fue l  motor vehicles:' & stationiiy ,engines that, burn motor 
vehicle fuel. Most utilities' and emergency services have stationary 
engines that power their standby emergency generators. 

It should 

( ,  , , * i '  
* ! ,  

. ,  
i l  . ~ , /  

, ;, 

WILLIAM R. STEAD, P.E. 
Corrosion Engineer 

Attachments 
CC Harold Singer 

NACE 
WRS : OL 
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Design and'construction Factor 

Yard storage, weathering 

R e c h m e n d e d  Test Method&) 
(See Table 1 for  Reference) 

6 

Yard storage, penetration under load 6 

Handling resistance, abrasion 6 

Handling resistance, impact 6 

Flexibility 6 

Driving ability (resistance to sliding abrasion) 

Cathodic protection 

Nondestructive testing and inspection 

Backfill resistance 

Resistance to thermal effects 

Suitability of field repairs 

(1) No specific cri teria are  available. Comparative tes ts  subject  to evaluation are  
recommended on the  basis of any tolerable compensating measures tha t  may be 
required. 

39 
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TABLE 5 - Current Approval Process of, 
Coatings for Underground Storage Tanks 

.~ c 

I .  Canadian Regulatory Body - a Canadian regulatory au thor iw examines t h e  
suitability of coating materials for  protection of underground steel storage tanks 
for flammable liquids against the deteriorating ef€ects of burial  in t h e  majority of 
soils. This examination includes the  following tests: 

(a) Cathodic Disbonding Test 
(b) Resistance to Aromatic Fuel 
(c) Resistance to Alkali 
(d) Resistance to Acid 
(e) Impact Test  
(f) Salt Spray 

Steel  Tank Institute's S.T.I.-P3 
Illinois) examines coating materials f c r  use with the S,T?I.-P3 
examination includes the  following tests: 

2. System - The S t e e l  Tank Inst i tute  (Northbrook, 
tank system. This 

(a) Gasoline Immersion Test  , 

(b) Fuel Oil Immersion Test 
(c) Above Ground Weathering Test  

(e) Cathodic Disbonding Test 
(f) Solvent Wipe Test 
(g) Gasohol Immersion Test 
(h) Alcohol Immersion Test 

, (d) Buried Tank Test  
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-- HFD STANDARD #2 

-CITY & G W D  NEIGHBORS' 

. ' REQUIREMENTS FOR PROTECTION AGAINST CORROSION FOR UNDERGROUND . PIPE,  'FITTINGS AND TANKS C0NTP.INING FLAMMABLE LIOUIDS , i 

Section 1 - Scope 

The followina standard provides an approved method of conformance t o  the 
Corrosion Protection requirements of Sections 79.603 and 79.702 of the 
Uniform Fire Code, 1982 Edition. 

Section 2 - Plans and Specifications 

A copy of the  plans and specifications shall  be submitted hy the i n s t a l l e r  
o f  the  Cathodic Protection System t o  the Bureau of  Fire Prevention f o r  approval 
p r io r  t o  any Cathodic Protection System being ins ta l led .  

A l e t t e r  from the  company applying the coating sha l l  be submitted t o  the Bureau 
of -Fire Prevention s t a t i n g  the tank(>) were coated t o  the  Ci ty  of  Hawthorne 
Fire Department specif icat ions and l is t ing the se r i a l  number(s) of the  tank(s) .  0 
.Section 3 - Test Required Upon Completion of Ins ta l la t ion  . .  

Upon completion of a Cathodic Protection System, tests s h a l l  be made by the 
i n s t a l l e r  t o  determine t h a t  i t  i s  functioning i n  accordance w i t h  Section 5 of 
this a r t i c l e .  
Preveption. 

Test data shal l  be,submitted i n  writing t o  t h e  Bureau of F i re  

Section 4 - Pipe, F i t t i n g s  and Tank Coating Specifications 

A. Tanks - Tanks t o  be used f o r  the underground storage o f  flammable l i qu ids  
sha l l  be coated i n  accordance w i t h  the following spec i f ica t ions .  

1 . '  All tanks shall be cleaned of a l l  moisture, o i l ,  grease,  paint burrs, 
scale ,  projections and welding residue, by cleaning with a non-oily 
solvent, f i l i n g ,  wire brushing, sandblasting o r  other.methods necessary 
t o  produce a clean surface. 

.2. Apply one coat of coal tar primer. 

3. Apply f i r s t  coat of coal tarenamel.  

4. Apply f i r s t  wrap of fiberglass.  

I 2/82 
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', 5. Apply second d o a t  of coal t a r  enamel. 

HFD Standard #2 

6. Apply second wrap of f iberglass .  

7. Apply t h i r d  coat  of  coal t a r  enamel. i 
c 

' 8. All 'tanks shall  be tes ted w i t h  an approved holiday dekector, opera- I .  

t i n g ' a t  approximately 6,000 vol t s ,  any defects found i.n the coat ing 
shall  be repaired pr ior  t o  the  se t t i ng  of the tank. 
not made i n '  the presence of the inspector, ver i f icat ion sha l l  be made 
i n  writing t o  the  Bureau o f  Fire Prevention t h a t  the test bas been 
made indicating who made the tes t ,  the  date of testing andithe r e s u l t s  

If t h i s  t e y t  i s  

. -  I .  
. .  of the test .  

c 2 ,  $L'*c;:--,,... ( A c r &  ..'E'<.::.,*.L&, /:. C,./*??, --k.,',':-' d 2 . L  A;.+.- I . Ls " - -  Fa-..;- A,.. 

IF .GALVANIZED PIPE AND FITTINGS ARE USED IN CONJUNCTION WITH THE STORAGE 
OF FLAMMABLE LIQUIDS THEY SHALL BE COATED 1N.ACCORDANCE WITH EITHER OF 
THE TWO (2) FOLLOWING SPECIFICATIONS. 

Pipe and F i t t i n g s  - Coal Tar Method 

7 .  Pipe and f i t t i n g s  sha l l  be cleaned as specified i n  1te.m 1 of the "Tank 
Specifications". 

2. Apply one coat of cod1 t a r  primer. 

3. Apply first coat of coal t a r  enamel. 

B. 

.. 
4. Apply one wrap of 20 mil th ick  f iberglass  material w i t h  one-fourth inch 

overlap. Glass fiber sha l l  be dry when applied. 

5. Apply a second coa t  of coal t a r  enamel sufficient t o  dompletely saturate 
the f iberglass  wrap. The t o t a l  thickness of the  p i p e  coating s h a l l  be 
not  l e s s  than one-eighth inch. 

All. pipe and f i t t i ngs  sha l l  be tested us ing  a hoTiday de tec tor  a s  speci-  
fied i n  Item 8 of the  "Tank Specifications". 

* 
. 

6. ' 

C. .Pipe and F i t t i n g s  - Tape Method 

I .  Pipe and fi t t ings sha l l  be cleaned as specified i n  Item 1 o f  the ''Tank 
Specifications" . 

2. Pipe sha l l  be wrapped w i t h  a one-half inch overlap of polyvinylch7oride 
of polyethylene pressure sens i t ive  tape,  20 mils t h i c k ,  t o  accomplish a 
uniform t igh t ly  adhered coating w i t h  no wrinkles, v o i d s ,  puckers or 
breaks. 

i l l  f i t t i n g s  and f i e l d  jo in ts  shal l  be wrapped w i t h  a butyl molding tape, 
t o  a thickness O F  3/32 inches and double wraoped w i t h  a one-fourth inch 
overlap of 10 or  12 mil thick polyvinylchloride or  polyetheylene, pressure 
sensitive tape. 

3 .  
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HFD Standard #2 

4. All pipe and f i t t i n g s  shall be tes ted using a holiday detector a s  
specified i n  Item 8 of the “Tank Specifications”.  

Pipe and F i t t i nas  - Optional  Method - A. 0. ‘Smith Red Thread Pi,pe and 0 D. 
- F i t t i n a s  may be used -under the following requireme$ts. 

1. I f  s tee l  or galvanized pipe i s m e d  a t  the turbine,  then e l e c t r i c  
isolat ion between the turbine and pipe and f i t t i n g s  should be 
achieved by d i e l e c t r i c  f i t t i n g s  o r  insulat ing flange sets. 
ferrous metal pipe should  be coated and wrapped i n  accordance w i t h  
the ordinance and protected w i t h  s a c r i f i c i a l  anodes. 
end of the product l i ne  should be i so la ted ,  coated and protected. 

2. If brass o r  copper pipe i s  used t o  join the turbine and o r  dispenser 
. .  t o  the nonmetallic pipe, no protection o r  coating should be required.  

The 

The gispenser  

3. No f l ex ib l e  connectors ,of any k i n d  will be allowed., 

Sec‘tion 5 - Cathodic Prchection 

A. Cathodic protection is -required for a l l  ferrous pipe, f i t t i n g s  and tanks 
.used fo r  underground storage and handling of flarcmable l i q u i d s  when so i l  
r e s i s t i v i t y  i s  10,000 ohm-cm o r  less measured w i t h  an Associated Research 
Model 263 obtained by a’licensed engineer specializing i n  the  f i e l d  .of  Cor- 
rosion engineering and submitted i n  wr i t i ng  t o  the Bureau of Fire Prevention. 

6. When Cathodic Protection is required by Section 5 o f  this Ar t ic le ,  a s a c r i -  
f i c i a l  anode type system using magnesium anodes shal l  be designed u s i n g  a 
current density of one-half mil7iampere per square f o o t  of t a n k  and pipe 
surface and t o  provide a uniform pipe-to-soil potential change a s  reFerenced 
l o  a copper-copper h a l f  cel l  of.200 mi l l i vo l t s  more negative, instantaneous, 
and 300 mi l l ivo l t s  t o t a l  change, more negative a f t e r  polarization. m i n i - .  
mum pipe t o  soil potential of..-850 mil l ivo l t s  .referenced to  a copper sulphate 
half-cell  s h a l l  be maintained. The open c i r c u i t  potential of t h e  anodes 
referenced t o  a copper sulphate half ce l l  s h a l l  be -1600 M.V. o r  more. The 
system sha l l  be d e s i y e d  t o  provide a m i n i m u m  of 1 0  years of protection. 

C. The s a c r i f i c i a l  anode type system s h a l l  have lead wires from a l l  anodes and 
, t anks  having a s h u n t ,  r e s i s to r ,  e t c . ,  terminating i n  a su i tab le  yard box. 
All lead  wires sha l l  be ident i f ied w i t h  a .metal stamped iden t i f i ca t ion  marker. 

, 

. .  

0 
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T k  National Fire PiotWtIm Association, Inc. @IFPA) has issued a standard,  
AN5IINFPA 3D, Mov. 20, 1980, which serves as t h e  guideline for  most federal, state, and 
local ordinances. It is the longest standard on the subject and covers  new instailations 

only. 

* 

Sommm%: Paragraph 2-3.4.1 which indicates gravel can. De used as a backfill 

around steel tanks may not be applicable at all installation sites: Paragraph 2-3.3 estab- 
lishes 10,000 ohm-cm soil resistivity of thesite as t he  criteria f o r  t h e  levei below which 
protection is required. In Part B of Paragraph 2-3.3, no standards for coating or c r i t e r i a  
for protection are set forth. The intent  to provide corrosion controt is clear ,  however, 
only trained corrosion personnel would be able t o  .interpret what  is to be done and how it 
might be accomplished. >@is stand+.. h+ : merit  but leaws..serious gaps for 
misunderstanding, i.e., the  use of coatings without cathodic protection. 

-. -.-. -- UI_."" 

The Uniform Fire C d e  as produced by the Western Fire Chiefs  Association recog- 
nizes the hazards of corrosion on underground fuel storage systems. This code is used b y  
a number of states in the western United States. In general, i t  paralleIs t h e  NFPA Stan- 
dard using much of t he  same language. 

a 

Comment: Many of the Same mistakes noted in the NFPA-30 Standard are found 
in this code. For example, Section 79.213 does not require protection over 10,000 ohms- 

c m  soils. However, it does provide for annual monitoring and proper isolation when 
cathodic protection is used. 

-I y_I 

The Canadian UL Code has been accepted by the Canadian Gavernment  and covers 
design, specifications, installation, testing, and monitoring for  a complete corrosion 
control system on underground fuel storage systems. It  comes close to being an ef fec t ive  
code regarding corrosion technology. 



Standard for Safety-Steel Underground Tanks for Flammable and Combustible Liquids, 

Seventh Edition, 1976 and approved as American Nationa1,Standards Insti tute (ANSI)(9) 
6137.1 - 1976. 

/ 

l CoinmP: This standard does not address h e  need for corrosion protection. Only 
a brief mention of protection is made in paragraph 4.1 and paragraph 11.1. 

S t e e l  Tank Imtituk 

The Steel Tank Institute STI-p3 tank design, as manufactured by licensees of t h e  
Institute, requires approved highdielectric coatings over  Steel Structures Painting 
Council (SSPC)(”) sandblasted and seal-welded vessel with sacrificial anodes and eltc- 
trical isolation of t h e  vessel from the piping system. 

. 

Comrnenl: This standard recognizes the problem of corrosion with relation to t h e  
tank only and does not consider the fuel system piping which is a part  of the  entire 
structure. 

American Petroleum Institute ’ e 
The American Petroleum Institute Publication li1615, November, 1979, recognizes 

the  problem of corrosion. The document covers fiberglass reinforced plastic (FRP) as 
well as steel tanks with cathodic protection, both coated and uncoated, and considers 
monitoring of the  protection to determine whether t h e  cathodic protection system is 
operating continually. Their corrosion control methods include impressed cur ren t  

cathodic protection on bare tanks and piping as well as sacrificial anode cathodic protec- 
tion for coated tanks and piping with proper isolation. 

. 

Comment: This standard approaches a degree of bet ter  understanding and be t te r  
engineering principles, however, it has several points tha t  should b e  corrected. Its refer- 
ence t o  10,000 ohm-cm resistivity as a criteria for  t h e  level below which protection is 
required is an arbitrary figure that may not be technically correct. - This standard also 

uses NFPA-30 as a guideline. 

American National Standards Institute (ANSI), 1430 Broadway, New York, MY 
10013. 

(lo) Steel Structures Painting Council (SSPC), 4400 Fifth Ave, Pittsburgh, PA 15213. 



In High Resistivity Soil 
Above 10,00Oa/cm 

MODIFICATION TO PROPOSED MONITORING SYSTEM 
FOR EXISTING BURIED METALLIC FUEL TANKS 
Ref. Uniform Fire Code 1979 Edition 

1. 

2. 

3 .  

4. 

5. 

Tank buried less than 10 years. 

Hydrostatic or pressure test. 

Install appropriate cathodic 

protection system and maintain 

on annual basis. 

Re-test hydrostatic or pressure 
every 3 years, or less. 

Record and report annually 

“fuel in“ vs “fuel out” to 
substantiate no leaks. 

In Low Resistivity Soil All Tanks Installed 
Below 1 0 , 0 0 0 ~  /cm ’ with Cathodic Protection 

1. 

2 .  

3 .  

4 .  

5. 

Tank buried less than 5 years. 

Hydrostatic or pressure test. 

Install appropriate cathodic 

protection system and maintain 

on annual basis. 

Re-test hydrostatic or pressure 

every 3 years, or less. 

Record and report annually 
”fuel in” vs “fuel out” to 
substantiate no leaks. 

1. Tank buried with cathodic protection 
.system installed and maintained by 

approved Corrosion Engineer or 

Corrosion Specialist. 

2 .  Re-test’hydrostatic or pressure every- 
3 years, or less. 

3 .  Record and report annually “fuel in” . 
vs “fuel out” to substantiate no 

leaks. 

-I 

l This approach would eliminate the need to drill many wells that will have the potential to carry contaminates into 
the ground water. 

This plan will substantially reduce the cost of the program, which will be passed on to the consumer by industry. 

W. R. Stead, September 1984 
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2. - 8.5.2.2 Wiring t o  rectifiers shall comply with local and national 

electrical  codes and requirements of the, utility supplying power. An 
~. 

i. 

external disconnect switch on AC wiring ,should be provided.- Recti- . .  

fier case sha l lbe  properly grounded. 

8.5.2.3 Impressed current anodes can be buried vertically, hori- 

zontally, or in deep holes as indicated in construction specifications. 

Backfill material should be placed t o  ensure tha t  there  are no voids 
around anodes. Care should be exercised during backfilling t o  avoid 
damage to the  anode and wire. 

8.5.2.4 The conductor (negative lead wire) t o  the  s t ructure  
should b e  connected as in Paragraph 8.6. Conductor connections to 
t h e  rectifier must be mechanically secure and electrically conduc- 
tive. Before the  power source is energized, it must be verified t h a t  
t he  negative conductor is connected t o  t h e  structure t o  b t  protected 
and tha t  the  positive conductor is connected to the  anodes. After t h e  
direct  current power source has been energized, suitable measure- 
ments should be made to verify tha t  these connections are  correct. 

8.5.2.5 Underground splices on ,header cable (positive lead .wire) 
t o  the  groundbed should be kept t o  a minimum. Connections between 
header cable and conductors from anodes should be  mechanically 
secure and electrically conductive. If buried or submerged, these 
connections must  be  sealed to prevent moisture penetration so t h a t  
electrical isolation from the environment is ensured. 

.'..' 
- 

8.5.2.6 Care must be  taken when installing direct  burial cable to 
the  anodes (positive lead wire) t o  avoid damage t o  insulation. 5uffi- 
cient  slack should be  left  to  avoid strain on all wires. BackfilI mater- 
ial around the cable should be  f ree  of rocks and foreign matter t h a t  
might cause damage to the  wire insulation when wire is installed in 
trench. Cable can be installed by plowing if propftr precautions are 

taken. 

, .  



8.5.2.7 If insulation integrity on the buried or submerged header 

cable (positive lead wire), including splices, is no t  maintained, this 
cable will fail from electrolytic corrosion. - 

8.6 Corrosion Control Test  Stations, Connections, and Bonds (see Paragraph 7.1.2.6) 

8&.1 Installation Provisions 

8.6.1.1 The structure and test lead wires should be clean, dry, 

and free of foreign materials at points of connection when t h e  con- 
nections are made. Connections of test lead wires t o  the  s t ruc ture  

must be  installed so they will remain mechanically secure and elec- 
trically conductive. 

8.6.1 2 Attention must be  given t o  t h e  manner of installing test 
lead wires for corrosion control testing to avoid damaging t h e  piping 
or tank at the point of attachment. . . .  

8.6.13 All test lead wire attachments and all bared .test lead 

wires should be coated with an electrically insulating material. If the  
structure is coated, t h e  insulating material  should b e  compatible with 

the  coating and wire insulation. 

8.6.1.4. Conductors should be  color coded or otherwise perma- 
nently identified. Wire should be installed with slack. Damage to 

insulation should b e  avoided, but repairs should b e  made  if damage 
occurs. 

8.7 Insulating Devices 

8.7.1 

electrical  isolation is adequate. 

Inspection and electrical  measurements should b e  made  to ensure tha t  

25 
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9.1 Introduction 

9.1.1 The purpose of this section is t o  recommend practices for  t h e  detec- 

tion and control of interference currents. The mechanism and detr imental  
effects  of interference currents a r e  described. 

9.2 Mechanism of Interference Current Corrosion (Stray Current Corrosion) 

9.2.1 Interference current corrosion on buri& or submerged metallic struc-. 

tures differs from other causes of corrosion damage in tha t  t h e  direct  current,  
which causes the corrosion, has a source foreign t o  t h e  a f fec ted  structure.  

Usually, t he  affected structure draws the  interfering current  through the  
electrolyte from a direct  current source not metal l ical~y bonded to the  a f fec ted  
structure. 

0 

0 

9.2.1.! The detrimental effects  of interference currents  usually 
occur at locations where currents leave the  affected s t ructure  and 

enter  the  electrolyte. 

9.2.1.2 Coatings may become disbonded at t h e  a rea  where 
voltage gradients in the  electrolyte force current  onto t h e  a f lec ted  
structure. This interference effect ,  in itself, is not considered dam- 
aging t o  non-amphoteric metals. However, as the  coating becomes 
disbonded, more metal will b e  exposed. .This can increase the  demand 
f o r  cathodic protection current and may create shielding problems. 

9.2.2 

rents depends on several factors: 

The severity of corrosion (metal  loss) resulting from interference cur- 

9.2.2.1 
structures and location of t h e  interfering current  source. 

Separation and routing of t h e  interfering and af fec ted  

9.2.2.2 Magnitude and density of the current. 

26 
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92.3 

9.2.2.3 

structhres involved. 

Quality of the coating, or absence of a coating on t h e  

.- - 
9.2.2.4 
electrical  resistance. 

Presence and location of mechanical joints having high 

Sources of Interference Currents 

9.2.3.1 Constant current: These sources h a v e  essentiatly con- 

stant direct  current output, for examp!e, cathodic protection recti- 
fiers and thermoelectric generators. 

I 

9.2.3.2 Fluctuating current: These 'sources have a fluctuating 

direct  current output, for example, direct  current electrified railway 
systems, coal mine haulage systems and pumps, welding machines, 

direct current power systems, and telluric currents. 

0 9.3 Detection of Interference Currents 

93.1 During corrosion control surveys, personnel should b e  aler t  for elec- 
trical  or physical observations which could indicate interference ,from a neigh- 
boring source. 

9.3.1.1 Structure-to-soil potentizl changes on the  affected 
structure caused by t h e  foreign direct  current source. 

. 
93.1.2 

t o  a foreign structure. 

Localized pitting in areas  near  or immediately adjacent 

93.1.3 Earth potential gradient 

@ 10.1 Introduction 

27 .... 
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10.1.1 The purpose of this  section is to recommend procedures and prac t ices  

for energizing and maintaining continuous, effective, and efficient operation of 
cathodic protection systems. - '" 

10.1 J . 1  Electrical measurements and inspections are necessary 
t o  determine t h a t  protection has been established zccording t o  appli- 
cable cri teria and tha t  each part  of the  cathodic protect ion system is 
operating properly. Conditions which affect protection are subject  to 
change with time. Corresponding changes may be required i n  t h e  

cathodic protection system t o  maintain protection. Periodic meas- 
urements and inspection are necessary. to detect changes in t h a  
cathodic protection system. Conditions may ex i s t  where operating 
experience indicates tha t  testing and inspections should be made  
more frequently than recommended herein. 

10.1.1.2 Care  should be exercised in selecting the location, num- 
ber, and type of electrical measurements used to determine t h e  
adequacy of cathodic protection. 

10.2 A survey should be  conducted a f te r  each cathodic protection sys tem is energized 
t o  determine if it is satisfying applicable cri teria and operating efficiently. This survey 

should include one or more of t h e  following types of measurements: 

102.1 Structure-to-soil potential (see Section 6.3) 

10.2.2 Anode current  (see Section 6.3.1.6) . 

10.2.3 Structure-to-structure potential . "  

10.2.4 Piping to  tank isolation if protected separateIy 

10.3 Annual tests to ensure the effectiveness of cathodic protection are suggested. 
(The e!ectrical measurements used in the  tests may include one or more  of t h e  measure- 
ments listed in Section 10.2.) 

. .  
. .  . 28 
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- .  . .  10.4 

their proper operation and maintenance as follows: 

Inspection and tests of cathodic protection facilities should b e  made t o  ensure : , . ~ ' .  : 

~,.I", 
. - . . .  - .  . . .  .. 

- .  
. >. .." ~ *% 

- 
, . 

m .r 

10i4.1 
two months. Evidence of proper .functioning may b e  current. output, n.srmal 
power consumption, a signal indicating normal operation,' or sat isfactory elec- 
trical  state of t he  protected structure. 

All sources of impressed current should b e  checked at intervals of :*' 

. ,  

. .  
. .  

All. impressed current protective facilities -should be ' inspe6ed  ' ' 

, .  

10.4.2 

annually- as part  of a preventive maintenance program to minimize in-service 
failure. Inspections should include a check for  electrical  shorts, ground connec- 

tions, meter  accuracy, efficiency, and circuit resistance. 

10.4.3 The effectiveness of insulating fittings, continuity bonds, and insula- 
tors should be  evaluated during the  periodic surveys. This c a n . b e  accomplished 
by on-site inspection or  by evaluating corrosion test data. 

. 

. ~. 

. ,  - . .  ,..::, 
. .  

. . .  

10.5 If t h e  structure being protected is uncovered, it should be  examined for evidence 
of corrosion and, if coated, for condition of the  coating. 5 

10.6 The test equipment used for obtaining each electrical  value shouId b e  of zn ap- 

propriate type. Instruments and related equipment should b e  maintained in  good operat- 
ing condition and checked annually for accuracy. 

- 
* i  -,. ~ 

10.7 Remedial measures should be taken where periodic tests and inspections indicate 
tha t  protection is no longer adequate according t o  applicable criteria. These measures . -  

r I' , i 
1 ,'-I . . . . .  

may include: 
., . ., 

,. ,. .: . .... 
, -  I L  

. .  
10.7.1 

components. .* 

Repair, replacement, or adjustment of cathodic protection system 
". . ,  . .  

. .  
,: - .. 

. .  10.7.2 Providing supplementary facilities where additional protection is 

necessary. ... 

29 



10.7.3 Thorough cleaning and proper coating of b a r e  structures if such 

measures a re  required to attain cathodic protection. 

10.7.4 
bonds. 

.- - 
Repair, replacement, or adjustment of continuity and interference 

10.75 Elimination of accidental metallic contacts. 

10.7.6 Repair of defective insulating devices. 

SECTION Ile  CORROSION CQNTROL RECORDS 

11.1 Introduction 

11.1.1 The purpose of this section is t o  describe corrosion control records 
which will document in a clear, concise, workable manner the  data pertinent to 
t h e  design, installation, operation, maintenance, and effectiveness of. corrosion 
control measures. 

11.2 

should be recorded: 

Relative t o  the determination of the  need of corrosion control, the  following 

11.2.1 
ments. 

Corrosion history, including records of leaks, breaks, and replace- 

11.2.2 
exposed. 

Structure and coating condition observed when a buried structure is 

11.3 Relative t o  structure design, the following should be  recorded: 

11.3.1 Coating material  and application specifica'' Lions. 

11.3.2 

facilities, and details of other special corrosion control measures taken. 
Design and location of insulating devices, test leads and other test 

30 
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- .. 11.4 Relative to the design of corrosion control facilities, the following should be 
. ~ .. . .. . .. .. , . 'r . .  

recorded: 

- 

. . ' ' .>. 

11.4.1 Results of current requirement tests, where made. 

Results of soil resistivity at site, where made. 
I,. 

11.4.2 
.. 

. .. 

11.5 Relative t o , t h e  installation of corrosion control facxities, t h e  following should be. 

recorded: i 

11.5.1 Installation of cathodic protection facilities - .  
.. . 
I -  

. .  
.. 

11.5.1.1 Impressed current systems . .  

. .  

11.5.1.1.1 Location and da te  placed in service 

11.5.1.1.2 

spacing of anodes 

Number, type, size, depth, backfill, and 

11.5.1.1.3 

source 
Specifications of rect i f ier  or other energy - 

:. i 

11.5.1.2 Galvanic anode systems 

11.5.1.2.1 Location and da te  placed in service 

. z  I 
+.. 

1 1.5.1.2.2 Number, type, size, backfill, and spacing .! i 

of anodes unless part  of factory installed system 

11.6 A record of surveys, inspections, and tests set forth in Sections 6 ,  7, 9, and 10 
should be maintained to demonstrate tha t  applicable cr i ter ia  for cathodic  protection 

have been satisfied. 
i 

11.7 Relative to the maintenance of corrosion controi facilities, t h e  following infor- 
mation should bit recorded: 

31 



11.7.1.1 Repair of rectifiers and other DC power sources. 
t 

11.7.1.2 Repair or replacement of anodes, connections, and cable. 

11.7.2 

test leads, and other test apparatus. 
Maintenance, repair, and replacement of coating, insulating devices, 

11.8 Records sufficient to  demonstrate t he  evaluation of the  need fo r  and the  effec-  
tiveness of corrosion control measures should be retained as long as t h e  facitity involved 

remains in  service. Other related corrosion control records should be retained f o r  a 
period tha t  satisfies individual company needs. 

32 
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l a  

b 

2 a  

b 

C 

d 

3 a  

TABLE 1 - INDEX OF COATINGS REFERENCES 

Title - 
Standard Test Method for Dielectric 
Breakdown Voltage and Dielectric Strength 
of Solid Electrical Insulating Materials at  
Commercial Power Frequencies 

Standard Test Methods fo r  D.C. Resistance 
of Conductance of Insulating Materials 

Standard Test  Method for Water Penetration 
into Pipeline Coatings 

Standard Test Method for Moisture Vapor 
Permeability of Organic Coating Films 

ASTM D 149-81 

ASTM D 257-78 

ASTM C 9-77 

ASTM D 1653-72 

Standard Test Method for Water Vapor 
Transmission on Materials in Sheet Form 

ASTM E 96-66 

Standard Recommended Practice for Dynamic 
Measurement of Water Vapor Transmission 

Standard Method for Nondestructive 
Measurement of Film Thickness of Pipeline 
Coatings on Steel  

ASTM E 398-70 

ASTM G 12-77 

b Standard Test Method for Holiday Detection 
in Pipeline Coatings 

Visual Standard for Surfaces of New Steel 
Centrifugally Blast Cleaned, with Steel 
Grit or Shot 

Visual Standard for Surfaces of New Steel 
Air-Blast Cleaned with Sand Abrasive 

e "Underground Corrosion," National Bureau 

c 

d 

of Standards, Circular 579, April. 1957, 
pp. 180-186. 

Standard Test Method for Adhesion of 
Organic Coatings 

4 

5 a Standard Method for Thermal Evaluation 
of Rigid Electrical Insulating Materials 

Standard Test Method for Coatings Designed 
to be Resistant to Elevated Temperatures 
During Their Service Life 

b 

ASTM G 62-79 

NACE - TM-01-75 

NACE - TM-01-70 

National Technical 
Information 
Service 

ASTM D 21 97-68 
(1979) 

ASTM D 2304-79 

ASTM D 2485-68 
(1973) 
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TABLE 1 - INDEX OF COATINGS.REFERENCES (con%) 

Reference 
Number - Tit!e 

c Standard Test Method for Rubber- 
Deterioration in in an Air Oven 

6 a Standard Test  Method for  Rockwell 
Hardness of Plastics and Electrical 
Insulating Materials 

Standard Test Method for Penetration of 
Bituminous Materials 

Standard Test Method for Penetration 
Resistance of Pipeline Coatings 
(Blunt Rod) 

Standard Test Method ?or Rubber Property- 
Durometer Hardness 

Standard Test Method for Abrasion Resistance 
of Pipeline Coatings (Rolling Drum Method) 

Standard Test Method for Abrasion Resistance 
of Coatings of Paint, Varnish, Lacquer and 
Related Products with the  Air Blast Abrasion 
Tester  

Standard Test Method for Abrasion Resistance, 
of Coatings of Paint, Varnish, Lacquer and 
Related Products by the Falling Sand Method 

Standard Test Method for Effects of Outdoor 
Weathering on Pipeline Coatings 

b 

c 

d 

e 

f 

g 

h 

i Standard Test Method for Bendability of . 
Pipeline Coatings 

Standard Test  Method~for Initial Tear 
Resistance to Plastic Film and Sheeting 

Standard Test Method for Impact Resistance 
of Pipeline Coatings (Limestone Drop Test) 

Standard Test Method for Impact Resistance 
of Pipeline Coatings (Falling Weight Test) 

of Pipeline Coatings 

j 

k 

1 

7 a Standard Test Method for Cathodic Disbonding 

Source (11 

ASTM D 573-78 

ASTM D 78555 
(1981) 

ASTM D 5-73 
(1 978) 

ASTM G 17-77 

ASTM D 2240-81 

ASTM G 6-77 

ASTM D 658-70 

ASTM D 968-76 

ASTM G 11-79 

ASTM G 10-77 

ASTM D 1004-76 

ASTM G 13-77 

ASTIUI G 14-77 

ASTM G 8-79 
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TABLE 1 - INDEX OF COATINGS REFERENCES (con't) 

Reference 
Number 

b 

C 

8 a  

b 

9 a  

b 

C 

d 

e 

10 a 

b 

c 

Standard Test Method for  Disbonding 
Characteristics of Pipeline Coatings 
by Direct Soil Burial 

Method for Cathodic Disbonding of Pipeline 
Coatings Subjected t o  Elevated or Cyclic 
Temperatures 

Standard Test Methods for 3oints, Fittings, 
and Patches in Coated Pipelines 

Standard Method for Pipeline Coatings and 
Patch Materials Evaluating 

"Underground Corrosion," National Bureau 
of Standards Circular 579, April 1957, 
pp. 134-135 (Out of print, but  reproduced 
as PB-168350 Underground Corrosion) 

Standard Test Method €or Shrinkage Factor 
of Soils 

Standard Recommended Practice for Determining 
Resistance of Synthetic Polymeric Materials 
to Fungi 

Test Method for Mildew Resistance of Plastics 
by Mixed Culture Method, Agar Medium, Federal  
Test Standard No. 406, Method 6091 

Military Specification and Test Method for 
Fungus Resistance, MIL-F-8261A (USAF) 

Standard Test Method for Resistance of 
Plastics to Chemical Reagents 

Test  Method for Resistance of Plastics to 
Chemical Reagents, Federal Test Standard 
No. 406 Method 7011 

- 

ASTM G 19-97 

ASTM G 42-80 

ASTM G 18-77 

ASTM G 55-77 

National 
Technical 
Information 
Service 

ASTM D 42741 
(1974) 

ASTM G 21-70 
(1980) 

General Services 
Administration 

US. Naval 
Publication 

ASTM D 543-67 
(1968) 

General  Services 
Administration 
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Reference 
Source (1) - w Number - Title ,. 

c Standard Test Method of Chemical Resistance ASTM G 20-77 
of Pipeline Coatings 

(1) Addresses of Sources: 
American Society for Testing & Materials (ASTM), 1916 R a c e  St., Philadel- 

National Technical Information Service (NTIS), Springfield, VA 22161 
General Services Administration, Business Service Center, Washington, 

National Association of Corrosion Engineers (NACE) P.O. Box 218340, 

U.S. Naval Publications and Forms Center, 5801 Tabor Road, Philadelphia, 

phia, PA 19103 

DC 20025 

Houston, TX 77218 

PA 19120 
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TABLE 2 - Coating System Characteristics and 
Related Test References 

' ' Coating Characteristic 

'r 

Recommended Test Methods (I) 
(See Table I fo r  Reference) 

I Dielectric strength 

Moisture transfer and penetration 

Application features  

Adhesion 

Resistance to holiday development 

Mechanical damage resistance 

Cathodic disbonding 

Repair 

Retentioii of physical propwties 

Service (contents) exposure a 
(1) NO specific cr i ter ia  are availak . Comparative tez 

recommended as supplementary information only. 

5 

6 

7 

8 

9 

IO 

subject to evaluation are 
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s. 

Environmental Factor 

General underground exposure with 
cathodic protection 

Resistance t o  water penetration and its 
e f f ec t  on choice of coating thickness 

Resistance to penetration by stones in backfill 

Soil stress I 

Resistance t o  specific liquids not normally 
encountered in virgin soil 

Resistance t o  thermal effects 

Suitability of supplementary materials for  
field repairs 

Resistance t o  microorganisms 

Rec&mended Test 
(See Table 1 fo r  Reference) 

1 2 7  

223 

6 

499 

10 

5 

2,728 

9 
. .  

(1) 

(2) 

NOTE: Apply only those factors pertinent t o  the  installation. 

No specific cri teria are  available. Comparative tests subject to evaluation are 
recommended as supplementary information only. 
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This National Association of Corrosion Engineers Standard impIies a consensus of 
those individual members substantially conceyed  with this document, its scope, and 
provisions. This Standard is intended to aid the  manufac&rer, t he  consumer, _and t h e  

general public. Its acceptance does not in any respect preclude anyone, whether h e  has  
adopted the Standard or not, from manufacturing, marketing, purchasing, or using pro- 

ducts, processes, or procedures not in conformance with this  Standard, NACE Standards 
2re subject to periodic review, and the  user is.cautioned to obtain t h e  latest edition. 

CAUTIONARY NOTICE: This NACE Standard may be revised or withdrawn at any 

t ime without prior notice. NACE requires tha t  action be taken t o  reaffirm, revise, or 
withdraw this Standard no later than two years from t h e  d a t e  of initial publication. 
Purchasers of NACE Standards may receive current  infarmation on all Standards bf’ 
writing t o  NACE Publications Department, P.O. BOX 218340, Houston, Texas 77218. 
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The National Association of Corrosion Engineers issues this Standard in conformity 

t o  the  best current technology regarding the  specific SuSject. This Standard represents 
minimum requirements and should in no way be interpreted as a restriction on t h e  use of 

bet ter  procedures or materials. Neither is this Standard intended io apply in all cases 
relating t o  the subject. Unpredictable circumstances may negate the  usefulness of this 

Standard in specific instances. 

*- 

Nothing contained in this Standard of the National Association of Corrosion Engi- 

neers is t o  be  construed as granting any right, by implication or otherwise, for manu- 
facture,  sale, or use in connection with any method, apparatus, or product covered by 

Let te rs  Patent, nor as indemnifying or protecting anyone against liability for infringe- 
ment of Let ters  Patent. 

' 0  
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FOREFPORD 

This NACE Standard Recommended Practice was prepared by NACE Task Group T- 
10A-14, composed of corrosion consultants, corrosion engineers from oil and gas trans- 
mission companies, gas distribution companies, power companies, communications corn- - 

panies, the National Bureau of Standards, the  Department of Transportation, t h e  Amer- 
ican Water Works Association; representatives of steel tank manufacturers, coat ing 
applicators and manufacturers; and others concerned with corrosion control. Task Group 
T-IOA-I4 is a component of Unit  Committee T-1OA on Cathodic Protection, and this 
Standard is issued by NACE under the auspices of Group Committee T-10 on  Underground 

Corrosion. 

*. 

-_  

The purpose of' this Recommended Practice is to present procedures and prsc t ices  

for achieving effective control of external corrosion on partially buried o r  submerged 
ferrous metal  Liquid storage systems. These recommendations are also applicable to 
many other buried or submerged metallic structures. The Recommended Practice. de- 

scribes the use of electrically insulating coatings, electrical  isolation, and cathodic  
protection as corrosion control methods. It contains specific provisions for t he  appli- 
cation of cathodic protection to existing bare, existing coated, and new storage sys- 
tems. This Recommended Pract ice  does not include corrosion control methods based on 
chemical control of the environment or the use of electrically conductive coatings, 

i 
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1.1 This Recommended Pract ice  presents accepted practices f o r  t he  con_trol of 

external corrosion on partially buried or submerged ferrous me ta l  liquid storage systems 
under t h e  following headings: 

Section 2: Definitions 
Section 3: 
Section 4: Design Considerations 
Section 5: Coatings 

Section 6: 
Section 7: 
Section 8: 
Section 9: 
Section 10: 
Section 11: Corrosion Control Records 

Determination of Need for Corrosion Control 

Criteria for  Cathodic Protection 
Design of Cathodic Protection Systems 

Installation of Cathodic Protection Systems 
Control of Interference Current 
Operation and Maintenance of Cathodic Protect ion Systems 

1.2 i h i s  Recommended Practice is intended t o  serve as a guide f w  establishing min- 

imum requirements for  control of corrosion on systems tha t  are buried, pa r t id ly  buried, 
submerged, or in contact with t h e  soi!. 

1.3 This Recommended Practice does not designate practices for every specific 

situation because the  complexity of some environmental conditions in which systems a re  
buried precludes standardizing of corrosion control practices. However, because of the 

localized nature of liquid storage facilities, as opposed to cross country pipelines, and the  
nature of factory engineered tank protection that  is available, some standardization is 
possible. 

1.4 
chemical control of the environment or the  use of electrically conductive coatings. 

This Recommended Practice does not include corrosion control  methods based on 

1.5 The provisions of this Recommdnded Practice should !x applied undar t h e  dir- 

ection of competent persons, who, by reason of knowledge of t h e  physical sciences and 
the  principles of engineering and mathematics acquired by professional education and 
related practical experience, a r e  qualified t o  engage in the pracr ice  of corrosion controi 
on buried metallic systems. Such persons may be registered proi2ssional engineers, 

persons recognized as being qualified, or accredited as corrosion specialists by t h e  Na- ' 
I 
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tional Association of Corrosion Engineers if their  professional activit ies include sui table  
experience in corrosion control on metallic systems. Factory engineered sys tems 'for 
storage tanks may be considered t o  be competently designed. 

* - 

1.6 Deviation from t h e  Recommended Practice may be  warranted in  specific situ- 
ations provided the  corrosion engineer in charge can demonstrate t h a t  t h e  objectives 
expressed in t h e  Recommended Practice have been achieved. 

Anode: An electrode at which oxidation of its surface or some component of t h e  solution 
is occurring. Antonym: cathode. 

Cathode: The electrode of an electrolytic cell at which reduction occurs- 

Cathodic protection: A technique t o  prevent the  corrosion of a metal  surface by making 
that surface the cathode of an electrochemical cell. 0 

Continuity bond: A metallic connection t h a t  provides electrical continuity, 

Corrosion: The deterioration of a material, usually a metal, because of a reaction with 
its environment. 

Current density: The current per unit area. 

Electrical isolation: The condition of being electrically separated from other metal l ic  
structures or  t h e  environment. 

(l)Definitions in this section reflect the  common usage among practicing corrosion 
control personnel. In many cases, in t he  interests of brevity and practicali ty,  the 
strict scientific definitions have been abbreviated or  paraphrased, 

0 
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Electro-osmotic effect: Passage of a charged particle through a membrane under t h e  

influence of a voltage. Soil may act as t h e  membrane.. 
** 

Electrode potentiai: The potential of an electrode as mexured  against  a reference 
electrode. The electrode potential does not include any loss of potential  in t h e  
solution due to current passing to or from the  electrodes, i.e., it represents t he  
reversible work required t o  move a uni t  charge from t h e  electrode surface 
through the  solution to the reference electrode. 

Electrolyte: A chemical substance or mixture, usually liquid, containing ions t h a t  mi- 
grate  in an electr ic  field. For the purpose of th i s  Recommended Practice,  elec? 
trolyte refers to t h e  soil or liquid adjacent to and in con tac t  with a buried or 
submerged metallic structure, including the  moisture and o t h e r  chemicals con- 

tained therein. 

ForeiEn structure: Any structure that  is not an intended part  of the  sys tem in question. 

Galvanic anode: A metal  which, because of its relative position in t h e  galvanic series, 
provides sacrificial protection to metal or  metals that are more noble in t h e  

series, when coupled in an electrolyte. These anodes are t h e  cu r ren t  source in 
one type of cathodic protection. 

0 

Galvanic Series: A list of metals and alloys arranged according to the i r  relative poten- 

tials in a given environment. 

Half cell reference electrode: See Reference electrode, 

Holiday: A discontinuity of coating that  exposes the  metal surface to the environment. 

Impressed cuersnt: Direct current supplied by a power source externa l  t o  the  electrode 

system. 

insulating coating system: A!I components of the  protective coating, t h e  sum of which 

provides effective electrical  insulation of t he  coated smucture. 

3 
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. -  
Interference bond: A metallic connection designed t o  control e lectr ical  current  inter- 

change between metallic systems. .- - - 
0 

IR drop: The voltage across a resistance in accordance wit3 Ohm's Law. 

Isolation: See Electrical isolation. 

Polarization: The deviation from the open circuit potential of an electrode resulting 

from the  passage of current. In th i s  Recommended Practice, polarization is con- 
sidered to  be  the  change of potential of a metal surface resulting from t h e  pas- 

sage of current directly to or from an electrode. - . 

Reference electrode: A device whose open circuit potentia1 is constant under similar 
conditions of measurement. . 

Sacrificial protection: Reduction or prevention of corrosion of a metal in an  eIectrolyte 

by galvanically coupling it to  a more anodic metal. 

Strav current: Current flowing through paths other than the  intended circuit. . . 

Stray current corrosion: Corrosion resulting from direct  cur ren t  flow through paths 
other than t h e  intended circuit. 

Structure-to-electrolyte voltage: (also structure-to-soil potential or pipe-to-soil poten- 
tial) The voltage difference between a buried metallic s t ructure  and t h e  electro- 

lyte which is measured with a reference e l ec t rode in  contact  with the  electro- 
lyte. 

Structure-to-structure voltage: (also structure-to-structur- potential) The difference in 
voltage between metallic structures in a common electrolyte. 

Voltage: An electromotive force, or a difference in  electrode potentials expressed in  
volts. 

0 
4 
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3.1 Introduction 

3.1.1 The purpose of this section is to recommend practices for determ- 

ining when a metallic, buried, partially buried, or submerged liquid s torage 
system requires corrosion control. 

3.1.2 Metallic structures in  contact  with soil or water are subject to cor- 

rosion. Adequate corrosion control procedures shall be adopted t o  ensure meta l  
integrity for safe and economical operation. 

3.2 The decisions governing the need for corrosion control should be based on da ta  
obtained from code requirements, corrosion surveys, operating records, prior test results 
with similar systems in  similar environments, and should b e  made after a study of t h e  
following items: (a) design and engineering specifications, (b) operating procedures, (c) 
safety and environmental protection requirements. 

. .  

3.3 Environmental and Physical Factors to b e  Considered 
0 

3.3.1 Corrosion r a t e  of the  particular metaltic piping and tank system in a 
specific environment. NOTE: These rates  may change because of various con- 
struction conditions in adjacent and surrounding land. 

3.3.2 Location of the  installation as related to other facilities. 

3.3.3 Stray direct current sources foreign to the  system (See Section 9). 

3 .IC Cost Factors ta be Considered 

3.4.1 
material. 

Direct costs of repair, replacement, and. maintenance of .corroded 

3.4.2 Typical Contingent Costs of Corrosion: 

5 
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. .  . .  3.4.2 .I Public Lability claims 

i 3.4.2.2 Property damage claims - 

3.4.2.3 

gation water  supplies, forests, parks, and scenic areas 

Damage t o  natural facilities, such 2s municipal o r  irri- 

3.4.2.4 Clean-up of product lost t o  surroundings 

3.4.2.5 Facility shutdown and start-up costs 

3.4.2.6 Cost of lost product 

3.4.2.7 ' Loss of revenue through interruption of service 

3.4.2.8 
service 

Loss of contracts or good will through interruption of 

3.4.3 Direct Costs of Corrosion Control 

3.4.3.1 The casts for protecting buried or submerged metallic 
structures include the  costs for complete or par t ia l  cathodic pro- 
tection and for coatings supplemented with cathodic protection. 

3.4.3.2 Other corrosion control costs can  include the  following: 

3.4.3.2.1 
system 

Reconditioning and coating t h e  piping 

3.4.3.2.2 Use of corrosion resistant materials 

. , t '  

3.4.3.2.3 Use of selected backfil l  

3.4.3.2.4 Electrical. isolation 

6 
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3.4 3 2.5 Correction of conditions in or on the  

system tha t  might accelerate corrosion 
'z 

- 
3.4.3.2.6 Power cost  

3 A.3.2 J System monitoring 

4.1 Introduction 

4.1.1 The purpose of this section is t o  introduce accepted corrosion control 

pract ices  into the  design ol buried, px t ia l ly  buried,. or submerged s torage ,sys- 
tems.. A person qualified to practice corrosion control should b e  consulted during 

all phases of design and construction (see Paragraph 1.5). 

4.1.1.1 New liquid storzge facilities: Corrosion control  by 
coating supplemented with cathodic protection,. or by. some other 
proven method, shall be  provided in the initial design and shall b e  
maintained during the  service life of t he  system, unless investigations 
indicate tha t  corrosion control is not required. 

4.1.1.2 Existing coated liquid storage facilities: Cathodic pro- 
tection shall be  provided and maintained on.aI1 existing coated sys- 

tems, unless investigations indicate t h a t  cathodic protection is not  
required. 

4.1.1.3 Existing bare  liquid storage facilities:, Studies shall be  

made to determine the  ex ten t  and rate of corrosion on existing bare 
systems, When these studies indicate tha t  corrosion will affect the  

safe or economic operation of t h e  system, adequate  corrosion control 
measures shall be  used. 

7 
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Electrical Isolation 
1_ .------ 4.2 

.- 
42.1 Isolating devices consisting of flange assemblies, prefabricated insul- 

ating joints, unions, or couplings shal l -be installed where electrical isolation of 
t h e  system is required to facil i tate the  application of corrosion control. These 
devices should be  properly rated for temperature, pressure, dielectric strength, 
and product to be stored. Precautions must be observed in the  installation and 

operation of isolating devices in combustible atmospheres. 

4.2.2 All systems shaU be installed so that they remain electrically isolzted 
from all foreign underground metallic structures. These may include pipe 

stanchions, reinforcing steel, curb boxes, valve enclosures, wall  sleeves, 8 and 
anchor straps. Where practical, a 12 in. (30.5 cm) minimum separation shzH b e  
maintained between all buried metallic structures. Where it is impractical  t o  
achieve the recommended separation, insulating materials may be  required 
between t h e  structures t o  maintain electrical isolation. CathodicaLly protecting 
isolated anchor straps should be considered. 

4 3  Electrical Continuity 

4.3.1 Consideration shall be given to the  elextrical continuity of mechan- 

ical joints. Where t h e  objective is to ensure electrical continuity, fittings manu- 
factured for this purpose should be used or the  mechanical joints should be bon- 

ded in  an approved manner. 

4.4 Coatings 

4.4.1 New storage systems shall be  coated in  accordance with Section 5. 

4.5 Cathodic Protection 

4.5.1 Cathodic protection shall b e  provided for  storage systems. 
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5.1 Intr.oduction 

5.1.1 The purpose of this section is t o  recommend practices for testing, 
evaluation, and selecting coating systems for corrosion control and for handling, 
inspection, and installation of new liquid storage systems. 

5.2 Testing, Evaluating, and Selecting Coating Systems 

5.2.1 The function of a coating in  corrosion control is to  isolate t h e  exter- 
nal surface of tanks from the environment and t o  reduce the current demand on 
the  cathodic protection system. 

5.2.1.1 Desirable characteristics of such coating systems in- 

clude: 

5.2.1.1.1 High dielectric resistance 

5.2. I. 1.2 Resistance to moisture t ransfer  and 

penetration 

5.2.1.13 .Applicable with a minimum of defec ts  

5.2.1.1.4 Good adhesion to metallic surfaces 

5.2.L.L.5 
handling, storage, and installation 

Resistance to  mechanical damage during 

5.2.1 .I .6 Resistance t o  cathodic disbonding 

5.2. I .I J Ease of repair 

5.2 .I .I .8 Retention of physical properties with t ime  

9 
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5.2.1.1.9 Resistance to  intermittent exposuri  to  

product being stored .- 

5.2.1.2 
system include: 

Typical factors  t o  consider when selecting a coating 

5.2.1 2.1 External environment 

5.2.1.2.2 Operating conditions (Le., temperature,  

contents) 

5.2.1.2.3 Conditions during shipping, storage, 

construction, and installation 

5.2 .I 2 ,4  State  of the art in storage tank coatings 

5.2.1.25 

control during coating application 

Anticipated level of inspection and quality 

5 2.1 2 .6  Availability 

5.2.1.3 Surface preparation, application equipment, and applica- 
tion procedures shall be  in accordance with recommendations of t h e  

coating manufacturer. 

5.2.1.4 
other documents. Latest  revisions must be used. 

Information in this section .is primarily by reference to 

5.2.1.4.1 Table 1 is a listing of relevant coating 

test references. In this table, each document is given a 
reference number for convenient use thereafter.  

5.2.1.4.2 Table 2 is a correlation of desirable 

coating characteristics (see 5.2.1.1) with appropriate 
references from Table 1. 

10 



5.2.1.4.3 Table 3 is a list of coating system charac- 

teristics related to environmental conditions containing 
suggested laboratory test references for various groper- 
ties. 

c 

5.2 .I .4.4 Table 4 is a list of coa-ting system charac- 
teristics related t o  design, construction, and inspection, 
with appropriate suggested laboratory tests for  evalu- 
ating these properties. 

5.2.1.4.5 
used by two coating approvaI organizations. 

Table 5 is & outline of the test methods  

5.3 Handling, Inspection, and Installation 

5.3.1 Handling 

5.3.1.1 
Ling and by udng proper cradles and slings. 

Damage t o  coating shall be minimized by careful  hand- 

5.3.2 Inspection 

5.3.2.1 
of t he  coating operation including surface preparation. 
quality control and inspection programs should be developed. 

Qualified personnel shall monitor and inspect each  phase 
Minimum 

5.3.2.2 . A coating shall be tested immediately before installatiom 

of the system by using appropriate holiday detectors  or visual inspec- 
tion. All coatings shall be inspected in such a manner as to show tha3 

it is acceptable and compatible with the to ta l  protection system. A B  
visible coating damage shall b e  repaired. 

5.3.3 Installation 

5.3.3.1 
cause damage t o  the coating. 

The excavation shall be f r ee  from any mater ia l  t h a t  may  

11 
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5.3.3.2 To prevent damage t o  t h e  tank or coating, equipment for  

raising the tank shall be of adequate size $0 raise and lower t h e  tank 
without dragging or dropping. Similar care shall be given-to t h e  

piping. 

e 

5.3.3.3 If the tank is installed on a concrete  slab, it shall bi. 
separated from the  slab by at least 6 in. (15.2 cm) of sand or other  
approved homogeneous backfill. 

5.3.3.4 
installed in such a manner that they do not damage t h e  coating. 

Anchor straps and ground anchors, if requiredj shall  b e  

5.3.3.5 The backfill shall consist of clean sand or other selected 

fill that  is free of organic material,. rocks, debris, and other sharp 
objects. 

5.3.3.6 The backfill shall b e  deposited carefully around t h e  tank 
t o  a depth of at least  1 ft (30.5 cm) over t h e  tank. Avoid damage to 
the coating, especially where tamping is required (See NFPA(') 30 
and state or local codes for depth of cover required). 

. 
r 

. ,- 
. . .  .. . - .  , . .~  Introduction 6.1 

. .  . .  ~.~ . i.. ., 

I '  . . .., 
6.1.1 The purpose of this section is to list cr i ter ia  for cathodic  protection 

adequate cathodic protection of a metallic tank storage system has been 
achieved. I. 

> 

which, when complied with eithftr separately or collectively, will indicate t h a t  e .  

(')National Fire Protection Association (NFPA), Quincy, MA. 
e 

12 
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0 ' 6.2 Genera 1 
ir 

6.2.1 
of metallic surfaces  in contact with electrolytes. ' 

The objective of using cathodic protection is t o  control  t h e c o r r o s i o n .  

6.2.2 The selection of a particular criterion for achieving the  objective in 
6.2.1 depends, in part, on past experience with similar s t ructures  and environ- 
ments wherein the  criterion has been used successfully. 

6.23 The criteria in Section 6.3 have been developed through laboratory 

experiment or empirically determined by evaluating d a t a  obtained from success- 
fully operated cathodic protection systems. It is not  intended t h a t  persons 
responsible for  corrosion control be limited t o  these c r i te r ia  if it can be demon- 
strated by other means tha t  the  control of corrosion h a s  been achieved, 

0 

6.2.4 Voltage measurements on liquid storage systems are to be made  with 

the  reference electrode located on the  electrolyte surface as close as possible to 
the storage system. Such measurements on all other s t ructures  are to be  made 

with t h e  reference electrode positioned as close as possible t o  t h e  sur face  of t h e  
s t ructure  being investigated. Consideration should be  given t o  voltage (IR) drops 
other than those across t h e  structure-electrolyte boundary, t he  presence of dis- 
similar metals, and the  influence of other structures for valid interpretat ion of 
voltage measurements. 

6.3 Criteria for Steel+and Iron Structures 

6.3.1 A negative (cathodic) voltage of at least 0.85 V as measured between 

t h e  structure surface and a saturated copper-copper su l fa te  reference 
electrode contacting the electrolyte. Determination of this voltage 

is t o  be  made with the  protective current applied. 

63.2 
the  application of protective current. The voltage shift  is measured between t h e  
s t ructure  surface and a stable reference electrode contact ing the  electrolyte. 
This criterion of voltage shift applies to structures not  in con tac t  with dissimilar 
metals. 

A minimum negative (cathodic) voltage shift  of 300 my, produced by ' 

13 
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6.3.3 

measured between t h e  structure surface and a stab,!e reference  electrode con- 
taining t h e  electrolyte. This polarization voltage shif t  is to be determined by 

interrupting the  protective current and measuring t h e  polarization decay. When 
the current is initially interrupted, an immediate voltage sh i f t  will occur. The 
voltage reading a f t e r  t he  immediate shift shall be used as t h e  base reading from 
which to measure polarization decay. 

A minimum negative (cathodic) polarization vol tsge shift  of 100 mY --*a 

6.4 Alternative Referencz Electrodes 

6.4.1 Other standard reference electrodes' may b e  subst i tuted for  t h e  

saturated copper-copper 'sulfate reference electrodes. Three  commonly used 
reference electrodes are listed below along with the i r  voltage equivalent to -0.55 

V vs a saturated copper-copper sulfate reference electrode: 

6.4.1.1 Saturated I<Cl calomel reference electrode: -0.78 V 

6 .&.I .2 
water: -0.80 V 

Silver-silver chloride reference e lec t rode  used i n  sea- 

6.4 .I .3 Zinc reference electrode: + 0.25 V 

Ewing, Scot t  P. "Potential. Measurements for  DeteriTlin+tion of Cztthodic Protect ion 
Requirements," Corrosion, Vol. 7, No. 12, p. 410 (1951). 

Haycock, E. W. Corrosion, "Current Requirements for  Cathodic Protect ion of Oil W e l l  
Casing," Vol. 13, No. 11, p. 757 (1957). 

Kubit, R. W. "E Log I-Relationship to Polarization," National Association of Corrosion 
Engineers 24th Annual Conference, Preprint No. 20, 1968, National Association 

of Corrosion Engineers, Houston, TX. 
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Kuhn, R. 3. "Criteria for Steel and Cast Iron," Cathodic Protection of Underground 
Pipelines Against SoiI Corrosion, Proceedings American - Petroleum Institute, (IV), 
Vol. 14, p. 153 (1953). 

0 
- 

Pearson, J. M. Contributions of 3. M. Pearson t o  Mitigation of Underground Corrosion, 

NACE Publication 56-12, National Association of Corrosion Engineers, 1956. 

'Pearson J. M. "Electrical Instruments and Measurements in Cathodic Protection," Cor- 
rosion, Vol. 3, No. 11, p. 549 (1947). 

Recommended Pract ice  for Cathodic Protection (NACE Gublication 2M363). Materials 

Protection, Vol. 2, No. 10, p. 106 (1963). 

Schwerdtfeger, W. J., 0. N. McDormsn. "Potential and Current Requirements for t h e  
Cathodic Protection of Steel in Journal Research, National Burem of 
Standards, Vol. 47, p. 104 (1951) and Corrosion, Vo1.8, No. 11, p. 391 (1952). 

0 "Underground Corrosion!' National Bureau of Standards, Circular 579, pp. 180-186, April, 
1957. (Available from Clearinghouse, US Dept. of Commerce, SpringfieId, VA 

22151). 

SECiPION 7: DESIGN OF CATHQDIC PROTECT%?ON 

7.1 Introduction 

7.1.1 The purpose of this section is t o  recommend procedures for designing 
cathodic protection tha t  will effectively control corrosion, accomplished by 
satisfying one or more of the  cri teria listed in Section 6 for t h e  intended service 

life of t h e  systems. 

7.1.2 
cluded: 

In t h e  design of cathodic protection, the following i tems  shall b e  in- 

1 5  
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7J.2.1 Recognition of hazardous conditions prevailing at t h e  

proposed installation site, ,and the  selection and specification of 
materials and installation practices whic'fi will ensure the  s a f e  instal- 
lation and operation of the  cathodic protection system. 

7.1.2,2 Specification of materials and instalIation pract ices  to 
conform with applicable codes, e.g., National Electrical  Manufac- 
turers Association (NEMA) Standards and Recommended Practices of 

the  National Association of Corrosion Engineers. 

7.1.2.3 

for optimum economy of installation, maintenance, and operation. 
Selection and design of the cathodic protection system 

7.1.2.4 Selection and specification of mater ia ls  and installation 
practices which will ensure dependable operation throughout t h e  

intended service life of the  cathodic protection system. 

7 e 1.2.5 Selection of a design to minimize excessive protect ive 
currents or ear th  potential gradients, which can  detrimentally a f f e c t  

t h e  tanks, piping, coating, or neighboring buried or submerged metal- 
lic structures. 

7.1.2.6 
operation. 

Provision for monitoring t h e  cathodic  protection system 

7.2 Major objectives of cathodic protection system design are to: 

7.2.1 
criterion €or cathodic protection is met. 

Deliver and distribute sufficient current to the  s t ruc ture  so t h a t  t h e  

7.2.2 

tures. 

Minimize the  interference currents on neighboring underground struc- 

16 
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7.2.3 Provide a design life of the anode system commensurate with t h e  re- 
quired life of the protected structure, or provide .for periodic rehabilitation of 

I .  . . .  ... . - ~. t h e  anode system. -* 
. .  

I ".  

7.2.4 

quirements with time. 

Provide adequate allowance for anticipstcd changes in cur ren t  re- 

7 2.5 

is minimal. 
Place anodes where t h e  possibility of physical disturbance or damage 

7 3  Information useful for design: 
~ 

Q 

7.3.1 Specifications and practices 

7.3.1.1 Site plan and system layout 

7.3.1.2 Construction dates 

7.3.1.3 Pipe, fittings, and other appurtenances 

7.3.1.4 Coatings . .- 
._ 

73.1.5 Corrosion control test stations . 

7.3.1.6 Electrically isolating devices 
,. ~ 

<. .. , *. . .. .- 
7.3.1.7 . Electrical bonds 

I ~.... 

7.3.2 Site conditions 
. .  

.. -, 

. .  73.2.1 Existing and proposed cathodic protection systems 

1. 

7.3.2 2 Possible interference sources (impressed current) 

73.2.3 Special environmental conditions 

, .:.: 
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a 

73.2.4 Neighboring buried metallic structures (including loca- . 

tion, ownership, and corrosion control practices) 
** - 

7.3.2.5 Structure accessibility 

73.2.6 Power availability 

7.3.2.7 Feasibility of electrical isolation from foreign s t ructures  ' 

Field survey, corrosion test data, and operating experience: 

7.3.3.1 
criteria 

73.3.2 

7.3.3.3 

73.3.4 

7.3.3.5 

73.3.6 

7.3.3 J 

73.3.8 

7.3.3 9 

Protective current requirements to  meet applicable 

Electrical resistivity of the electrolyte 

Electrical continuity of the  system 

Electrical isolation of the  system 

Coating integrity 

Cumulative leak history of a rea  

Deviation from construction specifications 

Existence of stray current  

Other maintenance and operating da ta  

7.4 Types of Cathodic Protection Systems 

7.4.1 Galvanic Anode Systems 

7.4 .I .I 
or zinc. 

Galvanic anodes can be of materials such as magnesium 

These a re  installed either bare  or packaged in a special 

. .  . 

18 



T-IOH-I4 (SIP) D122 R3 In 
i 

0 

backfill. The anodes are connected t o  the  system, ei ther  singly or in 

groups. Galvanic anodes are limited in current output by t h e  system- 
to-anode driving voltage and the  circuit resistance. Cathodicprotec-  

tion of large structures which a re  bare  or poorly coa ted  m a y  not be 
economical if galvanic anodes are used. 

7.4.2 Impressed Current Anode Systems 

7.4.2.1 Impressed current anodes can be of materials such as 
graphite, high silicon cast iron, platinum, magnetite, or steel. These 
anodes are installed either bare  or in special backfil l  material. They. 

are  conntcted with an insulated conductor e i ther  singly or in groups 
t o  the  positive terminal of a direct  current source.. The s t ruc ture  is 
connected t o  the  negative terminal of t he  direct cu r ren t  source. 

7.5 Considerations that  influence selection of the type  of cathodic  protection: 

7.5.1 Current required 

7.5.2 Soil conditions (resistivity, chemical composition, aeration, etc.) 

7.5.3 
structures may limit the use of impressed current systems- 

The effects of cathodic protection interference cu r i en t s  on adjacent 

7.5.4 Future development and extensions to  the  s torage system 

7.5 -5 Costs of equipment, installation, operations, and maintenance 

7.6 Factors determining anode current output, operating life, and efficiency: 

7.6.1 Different anode materials have different rates of consumption when 

discharging an equivalent current density f rom the  anode su r face  in a specific 
environment. 

7.6.2 

system-to-anode potential. 

Output of t h e  galvanic anode is governed by t h e  circuit resistance and 
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7 .63  Galvanic anode performance in  most soils can b e  improved by using 
special backfill material. Mixtures of gypsum, bentonite, and sodium su l f a t e  a r e  

used most often. - .* 

7.6.4 The performance of impressed current anodes can b e  improved by t h e  

use of special backfill around the  anodes. The most common materials are coke 
breeze and calcined petroleum coke. 

7.65 In the design of a distributed impressed current anode system, the  

voltage and current attenuation along the  anode connecting wire should be con- 
sidered. 

7.6.6 

impressed current groundbed..Suitable provisions should be made  for venting. 
Gas generated by anodic reaction could increase the  resistance of the  

7.6.7 Electro-osmotic effects could increase t h e  resistance of the  impres- 
sed current groundbed. Suitable provisions should b e  made t o  ensure adequate  
soil moisture around the  anodes. Increasing t h e  number of impressed cur ren t  

anodes can further reduce the  electro-osmotic effect. 

7.7 Design Drawings and Specifications 

7.7.1 Suitable drawings should be prepared t o  designate t h e  overall  layout 
of the system t o  be protected and the  location of significant i tems of s t ruc ture  
hardware, corrosion control test stations, electrical bonds, electrical insu!ators, 
and neighboring buried or submerged metallic structures. 

7.72 Layout .drawings of each impressed current cathodic protection 

installation should be prepared showing the  details and location of the  cathodic 
protection system components. The location of the components shall b e  dimen- 
sioned with respect to t h e  protected structure and t o  major physical landmarks. 

7.73 The locations of galvanic anode installations should b e  recorded on 

drawings or in tabular form, with appropriate notes as t o  anode type, weight, 
spacing, depth, and backfill. 

20 
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7.7.4 Specifications should be prepared for all materials and installation 
practices which a re  to be  incorporated in construction of the  cathodic protection 
system. ._ 5. - 

Dwight, H. 8. "Calculation of Resistance to Ground," Electrical Engineerinq, Vol. 55, pp. 
1319-28 (1936). 

George, P. F., 3. 3. Newport, J. L. Nichols. "A High Potential Magnesium Anode," Corro-- 

sion. Vol. 12, No. 12, pp. 627t633t  (1966). 

Peabody, A. W. Control of Pipeline Corrosion, National Association of Corrosion Engi- 

neers? Houston, Texas, pp. 94-100, 116-19,1967. 

Robinson, E. A., P. F. George. "Effect of Alloying and Impurity Elements in Magnesium 

Cast Anodes," Corrosion, Vol. 10, No. 6 ,  p. 182 (1954). 

Rudenberg, Reinhold. "Grounding Principles and Practices," Electrical EnEineerinQ Vol. 
64 ,  pp. 1-13 (1945). 

8.1 

8.2 

Introduction 

8.1.1 The purpose of this section is Po recommend procedures for the 
installation of cathodic protection systems tha t  will protect  t h e  structure if 
d+sign considerations recornmended in Sections 4 and 7 have been followed. 

Installation Specifications 

8.2.1 /ill construction work performed on cathodic protection systems 
should be  done in accordance with construction drawings and specifications. 
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built drawings. 

AU deviations from construction specifications should b e  noted on as- . _..- - .  
. .  z 

. .  
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8.3 Installation Supervision 

8.3.1 The installation of cathodic protection systems should be under the. 
supervision of trained and qualified personnel to verify that t h e  installation is 
made in s t r ic t  accord with the drawings and specifications. Exceptions may be 
made only with the  approval of qualified personnel responsible for corrosion 

control. 

. .  
8.4 Galvanic Anodes ' 

e 

8.4.1 Inspection and Handling 

8.4.1.1 Packaged anodes should be inspected to ensure integrity 
of the  container. If individually packaged anodes a re  supplied in 
waterproof containers, tha t  container must be removed before instal- 
lation. Packaged anodes should be kept dry during storage. 

8.4.1.2 
be  tested. 

Electrical continuity between anode and lead wire shall 

8.4.2 Installing Anodes 

8.4 2.1 
specifications. 

Anodes shall be installed according t o  construction 

8.4.2.2 Packaged galvanic anodes should be backfilled with com- 
pacted native soil. Where anodes and special chemical backfill a r e  
provided separately, anodes should be centered in special backfill 
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which should be compacted prior t o  backfilling with native soil. Ca re  
should be taken so tha t  lead wires and connections are not damaged 
during backfill operations. Lead wires '3hould have enough s_lack to 

avoid strain. 

, 

8.4.2.3 Where a ribbon type anode is used, it c a n  b e  t renched  or 
plowed in with or without special chemical bacltf ill as specified, 

generally parallel to the s t ructure  t o  b e  protected. 

8.5 Impressed Current Systems 

85.1 The rectifier or other power source should be  inspected to ensu re  that 
internal connections a re  mechanically secure and t h a t  no damage is present. 
Rating of the direct current power source should comply with construction 
specifications. Care should be exercised in handling and installing. 

x .5 .I .2 Impressed current anodes should be  inspected f o r  conlor- 
mance t o  specified anode material and size and  length of I e a d  wire, 
and t o  ensure that cap is secure if used. Care should be exercised to 
avoid cracking or damaging anodes during handling and installation. 

8.5.1.3 Lead wire should be  carefully inspected €or de fec t s  in 
insulation. Care should b e  taken t o  avoid damage to insulation on 
wire! Defects in the  Iead wire must be repaired, or t h e a n o d e  must 
be rejected. 

85.1.4 . Anode backfill material should conform to specific&ions. 

8.5.2 Installation Provisions 

85.2.1 

that  possibility of damage or vandalism is minimized. 

Rectifier or other power source should b e  instaliled so 

e 
. 23 .~ 
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Norton Conoslon Limiled Genelei Telephone Company waters Consullantr 
7607 Convoy Court. Suite 110 

November 26, 1984 

Mr. Edward C. Anton, Chief 
Division of Technical Services 
State Water Resources Control Board 

Dear Mr. Anton 

I have reviewed the staff report of the October 23rd public 
hearing, the revised draft of underground tank regulations 
dated November 9, 1984, and the review SWRCB regulations of 
November 9, 1984. ! 

1 wish to comment again on the fact that all steel tanks, 
LOS ANGELES SECTION plain or coated, should.have cathodic protection as recom- 

mended by NACE, sti-P3, UFC 1979 edition, and the attached WAYNE E. RISNER 

700 North Moreno Avenue publication, "Engineering and Safety Service", revised Sep- 
Laverne, Csllfornia 91750 tember 1984. I call your attention especially to the first 
Metropolitan Water Dlslilcl 

(714) 593-7474 and last paragraphs. 

Northwest Natural Gas Company The review SWRCB regulations will give many tank owners a 
one Pacific square false sense of security if they are led to believe coated 
Poitiand, Oregon 97209 tanks will not corrode. 

PORTLAND SECTION 
WARREN HARRIS 

220 N. W. Second Avenue 

603) 226.4211, EXI. 4402 

PUGET SOUND SECTION I again refer you to my letter to you dated September 22, 
R. 2. JACKSON 1984, paragraphs 4,5,6, and 7. 

Bdleuue. WaShlnglm 99004 s iricer ely 
CHZM HI11 
15W 1141h Avenue SE 

(2061 4536000 

lA&**Q. CTmSL SAN DIEGO SECTION 
JOHN F. WATERS 
waters COnSUlIanlP 

7607 Convoy Courl, Sle. 110 WILLIAM R. STEAD, P.E. 
San Diego, Caillornla 92111 
(619) 665.6560 Corrosion Engineer 

SAN FRANCISCO BAY AREA SECTION 
W. W. MERKEL 
P a ~ l i b  Gas 8 E lec t r l~  Company Attachments 

NACE 

77 b a l e  street, Room 2861 
Sen Franoisco, Calllornia 94106 CC State Water Board 
(415)781.4211, Ext. 1407 

SAN JOAQUIN VALLEY SECTION Harold Singer 
WRS:mb T. HELMS 

Taft College 
29 Emmons Park Place, 

'Tail, Callfornle 93266 
(605) 7635161 
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Bulletin No. 81 

.- INKS AND PIPING 1 rn I 
CATHODIC PROTECT 

’ unpredictable product 
ure of steel p$i:;,,d, P.E. 

-> The lack of cathodic prot 

Cor,osion 
persons or both. 

The importance of cath 
highlighted by requirement 
al Regulations for gas transmission pipelines and gas 
utility distribution piping networks. In recent years, 
cathodic protection requirements for underground 
tanks have been added to NFPA 30, Flammable and 
Combustibile Liquids Code. 

’ 

‘(I 
Corrosion of metals, whether in the atmosphere, un- 

derwater or underground, is caused by the flow of elec- 
tricity from one metal to another, or to a receptor of 
some kind, or from one part of the surface of one piece 
of metal to another part of the same metal where con- 
ditions encourage the flow of electricty. At any point 
where electric current flows away from the surface, 
corrosion will occur. 

tanks are available that are 
with cathodic protection, an 

and electrical isolation. 
I system protects only the tank 
hiping. This system utilizes un- 

which meet the requirements 
Steel Underground Tanks for ’ 

General Telephone company 
of California 

675 E. Bonita Avenue 
Pmona. CA 91767 
714 865-4741 

--___ d s t i b l e  Liquids”, ULS8, and has 
its protection system added to the tank. The protection 
system meets the requirements of the Steel Tank Insti- 
tute “Standard No. sti-P3, Specifications for sti-P3 
system of Corrosion Protection for Underground Steel 
Storage Tanks”. This system uses sacrificial anodes. 

Self-regulating, impressed current systems are 
available which are specifically adapted for the protec- 
tion of service station tanks. The system can be used 
on new or existing installations without engineering 
surveys or soil resistivity tests. About 95% of such in- 
stallations receive full protection and the remainder 
are close to full protection. 

An annual survey should be made on all cathodic 
protection systems. These are electrical systems and 
require the Same attention as any other electrical 
system. Unless there is an annual check on the system, 
there is no way to establish that needed protection is 
still being provided. 

In order to halt corrosion, some means must be 
provided to flow so i t  will now Onto 
the metal surface. A cathodic protection system does 

the 

this and stops the corrosion process. 

Cathodic protection is an electrical method of pre- 
venting corrosion. It is used for protecting meta!!ic 
structures that are in contact with an electrolyte 
(corrodent), such as soil or water. In order to stop the 
corrosion process, direct current from a rectifier or sa- 
crificial anode must be continuously supplied to the ex- 
posed surface of the structures. The current must also 
be properly distributed and the current density must 
be adequate for the particular conditions. 

The application of protective coatings to metal sur- 
faces to combat corrosion is accepted as good practice; 
however, what is not generally realized is that regard- 
less of how good a coating may be initially, it will 
eventually develop flaws or ‘holidays”, during 
handling, and installation operations, as well as from 
earth settlement after installation. 

While flaws may be small and their number limited, 
intensified current flowing from these small area flaws 
can result in rapid penetration of the metal. In effect, 
installation of a coating on steel may result in leaks de- ’ 

veloping more quickly than for bare steel. This does* 
not imply that coatings have limited value, but rather 
that they should be used in conjunction with cathodic 
protection unless a field survey by a certified cathodic 
protection engineer establishes that cathodic protee 
tion is not required. 

I Cathodic protection systems which utilize sacrificial 
anodes are designed to have a certain minimum life 
based on tests made on the soil and an assumed ex- 
posed steel surface area. The principal metals used for 
anodes are zinc, aluminum, and magnesium. 

Cathodic protection systems that use a rectifier to 
provide impressed current utilize anodes which also 
have a specific design life. The principal metals used 
for such anodes are graphite, silicon-iron, and plati- 
num niobium. 

0 
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WESTERN REGION 
1981.1985 OlllEBn 

CHAIRMAN VICE CHAIRMAN SECRETARY 
D. 0. BIVENS A. F. HOOPER M. L."DOC" BOWOEN 
Corrosion Technology, Inc. Koppers Company. lnc 
P.O. BOY 4069 P.O. Box 1631 P.O..Box 911041 

Commerce. CA 90091 Downey, California 90241 
12131 6339433 (619) 232.4252 1213) 726.9666 

Sa" Olego Gas & Electrlc Company 

Sa". Diego. Calllornia 92112 

DIRECTOR DIRECTOR.AT.LARGE TREASURER 
P. 0. SIMON W. R. STEAD D. M. WATERS 
NorIan Corrosion Limited 

675 Bonita Avenue 22327 89th Avenue 
Pomona, Cslllomie 91767 Woodinville. Washington 96072 

(208) 483.1616 (714) 866.4741 (619) 565.6560 

General Telephone Company waters consuitants 
7607 Convoy Court, Suite 110 
Sa" Diego. Calllornia 92111 

TRUSTEE.AT.LARGE December 14,  ,1984 
H. 0. CORBETl 
2330 Bella Vista Drive 
SBnta Barbara. Californla 93106 
1605) 969-3056 . _  

- .- 

ARIZONA SECTION 
C. R. EARNEY 
Ari20na Corro~ion Control 
5643 N. 52nd Avenue 
Glendale. Arizona 65301 
1602) 269.7641 /&-- 

INLAND IMPIRESECTION 
0. A. JENSEN Mr. Edward C. Anton, Chief 

1509) 4764024 State Water Resources Control Board 
Division of Technical Services Sattelle NorthweSl 

Richland. Washington 99352 

INTERMOUNTAIN SECTION 
N. W. WATTS 
Northwest Pipellne Corporation 
P.O. Box 1526 
Salt Lake Clly, Utah i4110 

' 1601) 564.6995 

Dear Mr. Anton 

Reference: My letter to you dated 1 1 / 2 6 / 8 4  

After my presentation at the public hearing November 27, 1984, I 
700 North Moreno Avenue discussed my presentation and the subject of cathodic protection 

with two of your staff members. 

LOS ANGELES SECTION 
WAYNE E. RISNER 
Melropolllaa Water DislriCt 

LaVerns, Callfornla 91750 
(714) 593.7474 

PORTLAND SECTION 
WARREN HARRIS 
Northwest Natural Gas Company 
on0 PBClI c Swale 
220 h. \V. Second A\eOLC 
Por,lsno. 0,emn 9 7 x 9  
15031 226.4211. EXt. 4402 

PUGET SOUND SECTION 
R. 2. JACKSON 
CH2M Hill 
1500 114th Avenue SE 
Bellevve. Washington 96004 
12061 453.5000 

BAN DIEGO SECTION 
JOHN F. WATERS 
waters c0"S"lla"ts 
7607 C O ~ Y O Y  Court, Ste. 110 
San Diego. California 92111 
1619) 565.6560 . 

SAN FRANCISCO BAY AREA SECTION 
W. W. MERKEL 
Paclllc Gas & Eleclrlc Comosnv 
77 Beale Street, Room 2661 
San F i a n ~ l ~ ~ o ,  California 94106 
1415) 761.4211. ExI. 1407 

I have been told the Board and Staff may be reluctant to mandate 
cathodic protection for coated steel tanks. 

The Department of Transportation (DOT) Regulations Title 49, Chap- 
ter 1, Section 192.455 states: "external corrosion control: 
buried or submerged piplines installed after July 3 1 ,  1971 must 
be protected against external corrosion including the following: 

( 1 )  It must have an external protective coating meeting the require- 
ments of Section 192.461. 

(2) It must have a cathodic protection system designed to protect 
the pipeline in its entirety in accordance with this subpart.." 

SAN JOAQUIN VALLEY SECTION 
T. HELMS 

29 E m m n s  Park Place. 
Taft, California 93266 
1805) 763.5161 

r a f t  College 

" 
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It seems reasonable to expect buried tanks for hazardous material 
to be protected at least as well as the pipelines. 

I wanted to get these comments to you before the deadline of 
December 20, 1984, even though I have not received the latest 
draft from the November hearing. 

Have a happy holiday season. 

, 

Sincerely, 

WILLIAM R. STEAD , P.E. 
Corrosion Engineer 

CC State Water Board 
NACE 
Harold Singer 

WRS : KLW 



WESTERN REGION 
1864~1865 OlllEers 

~'HAIRMAN VICE CHAIRMAN SECRETARY 
D. G. BIVENS A. F. HOOPER M. L."O,Oc" BOWDEN 
C o r r o ~ i ~ n  Technology, Inc, Kappers Company. inc. 
P.O. Box 4069 P.O. Box 1631 P.O. Box 811041 

Commerce, CA 8W81 Oowney. California 90241 
12131 633-6433 (618) 2324252 1213) 726-6666 

Sari Diego Gas 8 Electric Company 

Sa" Diego, Calilornls 92112 

TREASURER DIRECTOR DIRECTOR,AT.LARGE 
P. D. SIMON W. &STEAD , 0. M. WATERS 
Norton Corrosion Llrnlled 

675 Bonita Avenue 22327 69th Avenue 
Pomona, California 91767 Woodinville, WBShinglOn 96072 

(206) 463.1616 (714) 665.4741 1618) 565-6560 

General Telephone Company waters c0"S"lta"ts 
7607 Convoy Court. Suite 110 
Sa" Diego. Cailfomla 82111 

January 14, 1985 TRUSTEE.AT.LARGE 
H. 0. CORBETT 
2330 Beila Vlsla Drive 
Santa Barbara, Csillornla 93106 
1805) 968.3036 

ARIZONA SECTION 
C. R. BARNEY 

5643 N. 52nd Avenue 
Glendale, ArLooa 65301 

Ai lmna Corrosion Control Mr. Edward C. Anton, Chief 

(602) 269.7641 State Water Resources Control Board 
Division of Technical Services 

INLAND IMPIRESECTION 
G. A. JENSEN 
Bailelle Norlhwesl 
Richland. Washington 89352 
(509) 4769024 

Dear Mr. Anton 

I have reviewed the revised draft of Underground Tank Regulations 
N. W. WATTS dated December 28, 1984, and wish to complement the board and the 

staff on the fine job both have done in developing these regulations. 
Salt LakeClly, Utah84110 .Especially so considering the pressure that has been applied for, 

an early completion. 

I wish to make some comments concerning minor changes and additions. 
Section 2633(b) line 5 " or steel clad with glass fibre...", could 
lead one to believe that cathodic protection was not required for 
these clad tanks. A reference to section 2635(b)(1) and (4) might 
be appropriate wherein the point is clarified very well. 

Appendix I (page 10.21) referred to in section 2635 (b)(l) 'very 
definitely should include the three additional references 'I have 
listed below: 

INTERMOUNTAIN SECTION 

Northwest Pipeline Corporation 
P.O. Box 1526 

(601) 564.6995 

LOS ANGELES SECTION 
WAYNE E, RISNER 
Metmpolilan Water D l ~ l r i ~ i  
700 North Moreoo Avenue 

(714) 583.7474 

WARREN HARRIS 
Northwest Natural Gas Company 
one Paclllc square 
220 N. W. Second Avenue 
Portland, Oregon 97209 

Laverne. California 91780 

PORTLAND SECTION 

(503) 226.421 1. ExI. 4402 

PUGET SOUND SECTION 
R. 2. JACKSON 
CHPM Hill 
15W tt41h A v e y e  SE 
Bellevua, Washington 96004 
(2061 453-5000 

SAN DIEGO SECTION 
JOHN F, WATERS 
waters cD"5"llmls 
7607 Convoy Court. Sle. 110 
Sen Dlerio, California 92111 
(618) 565.6580 

SAN FRANCISCO BAY AREA SECTION 
W. W. MERKEL 

NACE KP -01-69 recommended practice for "control of external 
corrosion on underground or submerged metallic piping systems 
(revised 1983) ." 
NACE Rp - - - recommended practice for "control of external 
corrosion on metallic buried, partially buried, or submerged 
liquid storage systems." 

UFC (1979) Uniform Fire Code, Section 79, Corrosion 

(To be available mid-1985) 

Protection, 1979 Edition including Appendix B. 
P ~ c l f l o  Gas 8 Electric Company 

Sen Francisco, Callfarnla 94105 
(415)7614211. EXI. 1407 

77 Beale Streel, Room 2651 The Uniform Fire Code (UFC) is probably the most readily available 
source to most everyone. It should be available at virtually every 
fire station in the western United States, or thru the Western Fire 

SAN JOAQUIN VALLEY SECTION 
T. HELMS Chiefs Association. 
Tal l  College 
29 Emmons Park Place, 
Tall, California 83266 
1605) 763.5161 
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.The frequently asked question "Why cathodic protection is necessary" is 
probably best explained by the September 1984 edition of Engineering and 
Safety .Service," American Insurance Service Group Special Bulletin No. 81 
(enclosed). Refer to the first, second and last paragraphs. 

From a practlcal application standpoint very, very seldom will a completed 
s,ystem installation .(pipe and tank) test an .absolute "0" tank-to-soil 
potential. 
the soil where.corrosion will take place. 

Norton. Corrosion Ltd. of Woodinville has stated in their literature that 

pletely eliminate external corrosion damage to a buried metal structure." 

If you have any further questions please contact me at (714)  865-4741. 

- - 

This.means there is usually some contact of the system with 

cathodic protection when properly installed and maintained, will com- I, 

Sincerely 

WILLIAM R. STEAD , P.E. 
Corrosion Engineer 

Attachments 
CC State Water Board 

NACE 
Harold Singer 
Tom Micqua 

WRS : KLW 
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AMERlCAN INSURANCE SERVICES GROUP, INC. 

85 John Street, New York, N.Y. 10038 

Special Interest Bulletin No. 81 

CATHODIC PROTECTION OF UNDERGROUND STEEL STORAGE TANKS AND PIPING 

The lack of cathodic protection systems kan result in 
unpredictable product losses due to the premature fail- 
ure of steel underground tanks or piping. The product 
leakage is usually detrimental to the environment or 
perrons or both. 

The importance of cathodic protection systems is 
highlighted by requirements for their use in the Feder- 
d Regulations for gas transmission pipelines and gas 
utility distribution piping networks. In recent years, 
cathodic protection requirements for underground 
tanks have been added to NFPA 30. Flammable and 
Combustibile Liquids Code. 

Corrosion of metals. whether in the atmosphere. un- 
derwater or underground, is caused by the flow of elec- 
In’city from one metal to another, or to a receptor of 
some kind, or from one part of the surface of one piece 
of metal to another part of the same metal where con- 
ditions encourage the flow of electricty. At any point 
where electric current flows away from the surface, 
corrosion will occur. 

0 

In order to halt corrosion, some means must be 
provided to reverse the current flow so it will flow onto 
the metal surface. A cathodic protection system does 
this and stops the corrosion process. 

Cathodic protection is an electrical method of pre- 
venting corrosion. It is used for protecting metallic 
structures that are in contact with an electrolyte 
(corrodent). such as soil or water. In order to stop the 
corrosion process, direct current from a rectifier or sa- 
crificial anode must be continuously supplied to the ex- 
posed surface of the structures. The current must also 
be properly distributed and the current density must 
be adequate for the particular conditions. 

Cathodic protection systems which utilize sacrificial 
modes are designed to have a certain minimum life 
based on tests made on the soil and an assumed ex- 
posed steel surface area. The principal metals used for 
anodes are zinc, aluminum, and magnesium. 

Cathodic protection systems that use a rectifier to 
provide impressed current utilize anodes which also 
have a specific design life. The principal metals used 
for such anodes are graphite, silicon-iron, and plati- 
num niobium. 

0 

Underground storage tanks are available that are 
delivered from the factory with cathodic protection, an 
exterior protective coating, and electrical isolation. 
The cathodic protection system protects only the tank 
and not any connected piping. This system utilizes un- 
derground storage tanks which meet the requirements 
of the “Standard for Steel Underground Tanks for 
Flammable and Combustible Liquids”, UL58, and has 
its protection system added to the tank. The protection 
system meets the requirements of the Steel Tank Insti- 
tute “Standard No. sti-P3, Specifications for sti-P3 
System of Corrosion Protection for Underground Steel 
Storage Tanks”. This system uses sacrificial anodes. 

Self-regulating, impressed current systems arc 
available which are specifically adapted for the protec- 
tion of service station tanks. The system can be used 
on new or existing installations without engineering 
surveys or soil resistivity tests. About 95% of such in- 
stallations receive full protection and the remainder 
are close to full protection. 

An annual survey should be made on all cathodic 
protection systems. These are electrical systems and 
require the same attention as any other electrical 
system. Unless there is an annual check on the system, 
there is no way to establish that needed protection is 
still being provided. 

The application of protective coatings to metal sur- 
faces to combat corrosion is accepted as good practice; 
however, what is not generally realized is that regard- 
less of how good a coating may be initially, it will 
eventually develop flaws or ”holidays”, during 
handling, and installation operations, as well as from 
earth settlement after installation. 

While flaws may be small and their number limited. 
intensified current flowing from these small area flaws 
can result in rapid penetration of the metal. In effect, 
installation of a coating on steel may result in leaks de- 
veloping more quickly than for bare steel. This does. 
not imply that coatings have limited value, but rather 
that they should be used in conjunction with cathodic 
protection unless a field survey by a certified cathodic 
protection engineer establishes that cathodic protec- 
tion is not required. 
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RECOMMENDED PRACTICES 
'. 

Item 863002 

Control of External Corrosion on Underground or 
+f 0 Item ff53012 

Submerged Metallic Piping Systems (Revised, 1983) 
-RP-O1-69 
Presents procedures and practices.GYhich achieve effective con- 
trol of external corrosion on buried or submerged metallic piping 
systems. Recommendations are also applicable t o  many other 
buried or submerged metallic structures and also describes the 
use of electrically insulated coatings. electrical isoiation, and 
cathodic protection. 
$4.00 NACE Member $5.00 Nonmember 

0 Item ff 53004 
Protection of.Austenitic Stainless Steel in Refineries 
Against Stress Corrosion Cracking By Use of 
Neutralizing Solutions During Shut Down-RP-01-70 
Examines varying procedures used by industry to protect 
austenitic stainless steel equipment while idle. 
$4.00 NACE Member $5.00 Nonmember 

Surface Preparation of  Steel and Other Hard 
Materials by Water Blasting Prior to Coa!ing or 
Recoating-RP-01-72 . 
Gives specific data on time factors involved in cleaning of coated 
and uncoated steel by the water blast method. Makes specific 
recommendations for safety precautions. 
$4.00 NACE Member $5.00 Nonmember 

Item 153009 

Direct Calculation of  Economic Appraisals of 
Corrosion Control Measures -RP-02-72 
Developed to establish standard methods for economic appraisal 
of alternate corrosion control measures. Use of the calculation 
schedules in this Recommended Practice should Dermit the corro- 

0 Item U53008 

Design, Installation, Operation, and Maintenance of 
Impressed Cuirent Deep Groundbeds -RP-O5-72 
Piesents procedures and practices for design, installation, opera- 
tion, and maintenance of deep groundbeds for cathodic protection 
of underground or submerged metallic structures. 
$4.00 NACE Member $5.00 Nonmember 

Item mi014 
Collection and Identification of Corrosion Products 
-RP-O1-73 
Provides guidelines for collecting and analyzing corrosion prod- 
ucts. The standard does not provide detailed procedures for 
analysis of corrosion products, but offers guidelines in methods 
and techniques of collecting samples. 
64.00 NACE Member $5.00 Wonmember 

0 Item ff53015 

Handling and Proper Usage of Inhibited Oilfield 
Acids (API Bulletin D-15) (Joint API-NACE Project) 
-RP-02-73 
Prepared by the API-NACE Subcommittee on Oilfield Acid Corro- 
sion Inhibitor Evaluation and is iointly issued by both organizations 
as API Bulletin D-15 and NACE Standard UP-02-73, 
$4.00 NACE Member $5.00 Nonmember 

0 Item H53019 

Corrosion Control of Electric Underground 
Residential Distribution Systems 
-RP-01-74 ' / 
Presents procedures and practices for effective control of external 
corrosion on buried or Submerged metallic components of elec- 

$4.00 NACE Member $5.00 Nonmember 
' trical underground residential distribution (URD1 systems. 

sion engineer to prepare an acceptable corrosion control proposal. $f hem #53020 
$4.00 NACE Member $5.00 Nonmember 

0 Item 853010 

Method for Lining Lease Production Tanks with Coal 
Tar Epoxy -RP-03-72 
Standard on application of interior, protective coal tar epoxy in 
lease production tanks. 
$4.00 NACE Member $5.00 Nonmember 

0 l tem-Y53011 

Methods and Controls to Prevent In-Service 
Cracking of Carbon Steel (P-1) Welds in Corrosive 
Petroleum Refining Environments (1 976 Revision) 
-RP-04-72 
Issued to provide refining industry with methods and procedures 
t o  assure safe, uninterrupted operation by prevention of in-service 
cracking of welds. 
64.00 NACE Member $5.00 Nonmember 

@ e Item # 
Control of External Corrosion on Metallic 

High Voltage Electrical Inspection of Pipeline 
Coating Prior to Installation -RP-02-74 
Provides information on high voltage electrical inspection of pipe- 
line coatings. 
54.00 NACE Member $5.00 Nonrn?mber 

Control of Internal Corrosion,in Steel Pipelines 
and Piping Systems -RP-O1-75 

0 Item #53025 

Describes procedures and practicesto achieve effective control of 
internal comosion in steel pipe and piping systems in crude oil, re- 
fined products, and gas service. This document contains specific 
practices far protecting steel piping systems. 
$4.00 NACE Member $5.00 Nonmember 

0 Item #53026 

Application of Organic Coatings to the External 
Surface of Steel Pipe for Underground Service 
-RP-02-75 
Assists users of all types of organic coating materials to obtain a 
satisfactory application of coatinn to the external surface of steel 

Buried, Partially Buried, or Submerged 
@ Liquid Storage Systems - RP-- - 

NACE Standards 1 

. . .  . 
pipe. 
$4.00 NACE Member $5.00 Nonmember 



0 ''Item n53027 

Application and Handling of Wax-Type Protective 
Coatings and Wrapper Systems for Underground 
Pipelines --RP-03-75 
Provides information on both hot and cold-applied wax coatings 
and component wrappers as coatings Systems for the protection 
of underground piping. Suggests proper methods of obtaining sur- 
face preparation, coating application. handling, storage. and in- 
stallation of the coated piping. 
$4.00 NACE Member $5.00 Nonmember 

0 Item n53028 

Selection of Metallic Materials to be Used in 
All Phases of Water Handling for Injection into 
Oil Bearing Formations --RP-04-75 
Prepared as a guide for selecting corrosion resistant metallic 
materials for supply. storage. pumping, and injection of water en- 
countered in oilfield operations. 
$4.00 NACE Member $5.00 Nonmember 

0 Item n53029 

Design, Installation, Operation, and Maintenance 
of Internal Cathodic Protection Systems in 
Oil Treating Vessels .-RP-O5-75 
General guide for application of effective cathodic protection to all 
oil treating vessels. Includes design criteria. selection and installa. 
tion of applicable systems. and the operation. monitoriy. and 
maintenance of installed systems. 
$4.00 NACE Member $5.00 Nonmember 

0 Item b'53030 

Corrosion Control of Offshore Steel Pipelines 
--RP-06-7 5 
Presents procedures and practices to achieve effective cbntroi of 
corrosion on offshore Steel pipelmes. Includes guidelines on corro 
sioncontroi.deqign for offshore'sleei pipelines. use'of protective 
coatings. criteria for cathodic protection. etc. 
54.00 NACE Member 55.00 Nonmember 

0 Item H53031 

Preparation and Installation of Corrosion Coupons 
and Interpretation of Test Data in Oil Production 
Practice --RP-07-75 
Encourages the use of uniform, industry-proven methods to 
monitor corrosion in oil production systems. Outlines procedures 
for preparing, analyzing, and installing corrosion coupons, 
$4.00 NACE Member $5.00 Nonmember 

0 Item n53036 

Control of Corrosion for Steel, Fixed Offshore 
Platforms Associated with Petroleum Production - RP-01-76 
Provides guidelines on, materials, practices. and methods for con. 
trol of corrosion for offshore fixed platforms. The information con- 
cerns three major areas: the submerged zone, the splash zone. 
and the atmospheric zone. 
54.00 NACE Member $5.00 Nonmember 

e 
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0 Item #53037 

Extruded Asphalf Mastic Type Protective Coatings 
for Underground Pipelines I -RP-02;76 
Guidelines for use of asphait mastic type coating sy5fems for ap- 
plication to underground pipelines for protection against external 
corrosion. Material characteristics. application methods and 
minimum satisfactory coating requirements are given. 
$4.00 NACE Member. $5.00 Nonmember 

0 ltem'#53038 

Monolithic Organic Corrosion Resistant Floor 
Surfacings - R P - 0 3 - 7 6  
Describes the properties, application. and maintenance of mono 
lithic surfacings for concrete floors which are subject to abuse by 
corr05ive chemicais and mechanical wear. 
$4.00 NACE Member' $5.00 Nonmember 

Mitigation of Alternating Current and'lightning 
Effects on Metallic Structures and Corrosion 
Co.ntrol Systems -RP-O1-77 i i  983 Revisioni 
Presents guidelines and procedures for use during design, con- 
StrUction. operation. and maintenance of metallic structures and 
corrosion control systems used to mitigate effects of lightning and 
overhead alternating current IACI power systems. 
$4.00 NACE Member $5.00 Nonmember 

0 lIEm b'53039 

0 Item 853041 

Design, Fabrication, and Surface Finish of Metal 
Tanks and Vessels to be Lined for Chemical 
Immersion Service -RP-O1-78 
Guidelines for design. fabrication. and sljrface finishing of metal 
tanks and vessels that are to be lined for corrosion resistance and 
product contamination prevention. 
$4.00 NACE Member $5.00 Nonmember 

I 
0 Item ii53042 

Design and Operation of Stripping Column$ for 
Removal of Oxygen From Water -RP-02-78  
Guide for designing bubble tray and valve tray columns used in 
stripping oxygen from water. 

, $4.00 NACE Member $5.00 Nonmember 

0 (tern X53043 

Cathodic Protection of Pulp and Paper Mill 
Effluent Clarifiers -RP-O1:80 
Discusses structure design, cathpdic protection requirements, 
coatings. protective criteria. and coatings. Ah0 provides intorma- 
tion about reference electrodes, selection and design of cathodic 
protection systems. installation and testing, and record5 concern- 
ing pulp and paper mill effluent clarifiers. 
$4.00 NACE Member $5.00 Nonmember 

Item n k o w  
Liquid Applied Internal Protective Linings 
and Coatings for Oil Field Production Equipment 
-RP-O1-81 
Provides guidelines for 'obtaining an effective internal lining to pro 
tect against general or pitting corrosion of metal tanks and vessels 
commonly used in oil field operations at atmospheric and elevated 
pressures. Aka included are various factors required to obtain a 
satisfactory linings in equipment design and fabrication considera- 
tions. lining selection, surface preparation, lining application, and 
inspection.. 
$4.00 NACE Member $5.00 Nonmember 

2 NACE Standards 



0 Item ff 53045 .0 Item #53046 

Method for Conducting Coating (Paint) Panel 

.- RP-02-8 1 
A guide for establishing procedures for Selecting test panels, 
preparing and painting the surfaces of panels, selecting test sites, 
and grading and evaluating panels in'atmospheric exposures: 
These recommendations apply only to atmospheric exposure. 
$4.00 NACE Member $5.00 Nonmember. $4.00 NACE Member $5.00 Nonmember 

Initial Conditioning of Cooling Water Equipmen; 

The procedures outlined are for protecting cooling water equip- 
ment from initial corrosion that occurs prior to cooling water ex- 
posure and are primarily intended for low carbon lmildl steel 
equipment. but also apply to other metals and their alloys used in 
cooling water systems. 

; Evaluation Testing in Atmospheric Exposures -RP-O1-82 
, ' 

' 0 

1 
f TEST METHODS 

0 Item b'53003 

, Laboratory Corrosion Testing of Metals for the 
Process Industries (1 976 Revision) -TM-O1-69 
Guidelines for laboratory immersion corrosion studies. Provides a 
consensus on the best current,technology for laboratory corrosion 
testing. 
$4.00 NACE Member $5.00 Nonmember 

0 Item b'53006 

Method of Conducting Controlled Velocity 
Laboratory Corrosion Tests -TM-02-70 
Provides a method by which laboratory corrosion test may be' 
reproducibly conducted under velocity conditions. The method 
described is applicable only t o  the study of the eftects of solution 
velocity on corrosion rate of a metal and is not to be used to deter- 
mine the effect of a solution impinging on a metal surface. 
$4.00 NACE Member $5.00 Nonmember a0 Item #53007 

Autoclave Corrosion Testing of Metals in High 
Temperature Water - T M - O 1 - 7 1  
Provides information on the utility and reliability of high tempera- 
ture aqueous corrosion data. Information k o  is provided on how 
data are obtained and the possible limitations for application of the 
data to selection of materials or determination of environmental 
conditions for high temperature water systems. 
$4.00 NACE Member $5.00 Nonmember 

0 Item #53013 

Antirust Properties of Petroleum Products 
Pipehe Cargoes (Revised 1976) -TM-O1-72 
Provides a uniform method of testing the antirust properties of 
products pipeline cargoes. This test method is a modification of 
ASTM D-665. Gasoline and other petroleum products are in- 
cluded in the method. 
$4.00 NACE Member $5.00 Nonmember 

0 Item #53016 

Methods for Determining Water Quality for 
Subsurface Injection Using Membrane Filters 
(Revised 1976)  -.TM-01-73 
Provides standard test methods for use in the evaluation of water 
quality for injection water in oil field equipment. 
$4.00 NACE Member $5.00 Nonmember 

0 Item #53021 

Laboratory Methods for the Evaluation of 
Protective Coatings Used as Lining Materials 
in Immersion Service -TM-O1'74, 
Provides guidelines to help manufacturers and users of protective 
coatings to select materials by providing standard test methods 
for evaluating protective coatings used as linings for immersion 
service. This standard provides two test methods for evaluating 
protective coatings on any substrate. such as steel, copper. 
aluminum, etc., so both the factors of chemical resistance and 
permeability can be considered. 
$4.00 NACE Member $5.00 Nonmember 

' 

0 Item #53022 

Dynamic Corrosion Testing of Metals in High 
Temperature Water -TM-02-7 4 
Guidelines for corrosion testing of metals exposed to high temper- 
ature water used in high pressure steam plants or water-cooled 
nuclear reactor plant systems. This standard provides standard- 
ized test methods to determine the effects of high temperature 
water, 
$4.00 NACE Member $5.00 Nonmember 

0 Item #53023 

Laboratory Screening Tests to Determine the 
Ability of Scale Inhibitors to Prevent the 
Precipitation of Calcium Sulfate and Calcium 
Carbonate from Solution -TM-03-74 
Provides test methods of comparing the effectiveness of in- 
hibitors in preventing precipitation of calcium sulfate and calcium 
carbonate from solution. Tests described can be used to the ex- 
tent of calcium deposition from oil field waters. 
$4.00 NACE Member $5.00 Nonmember 

0 Item #53033 

Performance Testing of Sucker Rods by the Mixed 
String, Alternate Rod Method -TM-02-75 
Describes a testing procedure ihat has been used to compare the 
performance of different types and grades of sucker rods in the 
same environments. This 'test procedure is commonly called a 
"mixed string test." 
$4.00 NACE Member $5.00 Nonmember 

e 

!. 

NACE Standards 3 



, , I . ?  

, 
Item #53034 

Abrasion Resistance Testing of Thin Film Baked 
Coatings and Linings Using the Falling Sand 
Method -TM-03-75 
Provides manufacturers, applicators, and users of thin film baked' 
coatings and linings with a uniform comparative test method for 
evaluating abrasion resistance of thin coatings used to protect the 
inner wail of tubular goods. This test method serves as a modifica- 
tion of ASTM D-968 on the abrasion testing of coated flat paneis. 
$4.00 NACE Member $5.00 Nonmember 

i 

0 ,: . . . , . . 

Item #53040 

Testing of Metals for Resistance to Sulfide 
Stress Cracking at Ambient Temperatures 
-TM-01-77 
Guideline for testing of metals for resistance to cracking failure in 
aqueous environments containing hydrogen sulfide. Purpose of 
the test method is to facilitate uniformity in testing so that data 
may be accumulated from different sources and compared on an 
equal basis. 
$4.00 NACE Member $5.00 Nonmember 

I 

0 Item #53048 

Evaluation of Internal Plastic Coatings for. 
qorrosion Control of Tubular Goods in an ' 

Aqueous Flowing Environment -TM-01-83 
Provides manufacturers, applicators, and users of internal pipe 
coatings with a method of comparing the performance of these 
coatings. This method provides a means of comparing materhlS 
under identical conditions. 
$4.00 NACE Member $5.00 Nonmember 

Item #53049 

Acce1erate.d Test Procedures for Screening 
Atmospheric Surface Coating Systems for 
Offshore Platforms and Equipment -TM-01-84 
Provides alternative methods of screening protective coating 
systems for protection of offshore oilfield equipment agiinst envi- 
ronmental deterioration. or for aesthetic re.asons, for use in 
evaluating, on a comparative basis. the results from other protec- 
tive coating system tests,Describes four of the main accelerated 
test procedures used by offshore operators for evaluating and 
selecting protective coating systems for use on offshore struc- 
tures. 

$4.00 NACE Member $5.00 Nonmember 

Item #53050 

Evaluation of Pipeline Steels for 
Resistance to Stepwise Cracking TTM-02-84 
Provides a standard set of test conditions for consistent evaiua- 
tion of pipeline steels and test results from different laboratories 
pertaining to the results of the absorption of hydrogen generated 
by corrosion of steel in wet hydrogen sulfide lH,SI. Test is in- 
tended to evaluate resistance to stepwise cracking only. and not 
other adverse effects of sour environments such as sulfide stress 
cracking, pitting or weight loss from corrosion. 

$4.00 NACE Member $5.00 Nonmember 

a MATERIAL REQUIREMENTS ~~ ~ - - 

0 Item #53017 Item #53035 

Recommendations for Selecting Inhibitors for Use 
as Sucker Rod Thread Lubricants -MR-01-74 Hydrogen Sulfide Environments -MR-O1-76 
Provides guidelines for selecting and testing lubricants used 
downhoie on sucker rod threads. 
$4.00 NACE Member $5.00 Nonmember 

Metallic Materials for Sucker Rod Pumps for 

API Standards 11) 11AX (6th ed., 19711 on Subsurface Pumps 
and fittings concerns sucker rod pumps. However, no materials 
specifications or guidelines for the proper application of the 
various API pumps are given. To supplement this API Standard, 
Task Group T-lF-12 prepared this MR-01-76 specifying the 
material requirement of metallic materials for construction of 
sucker rod pumps for service in hydrogen sulfide environments. 

Item #53018 

Material Requirements in Prefabricated Plastic 
Films for Pipeline Coatings -MR-02-74 $4.00 NACE Member $5.00 Nonmember 
Established material requirements of .four types of prefabricated 

, plastic films used for pipeline coating. The standard provides a 
basis for identification of these pipeline coatings by external par- 

' ties. 
$4.00 NACE Member $5.00 Nonmember 

Item #53024 

Sulfide Stress Corrosion Cracking Resistant 
Metallic Material for Oil Field Equipment 
(1 9 8 0  Revision includes Supplement Numbers 
1, 2, 3, and 4) -MR-01-75 
Provides guidelines for selecting materials for use in sulfide envi- 
ronments. Much of the information is directed toward oil and gas 
production service. Many of the guidelines and specific re- 
quirements are based on field experierrce with materials in specific 
components and may be applicable 10 other components and 
equipment in the oil production industry or to other industries. 
$4.00 NACE Member $5.00 Nonmember 
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0 OWENS-CORNING FIBERGLAS CORPORATION FIBERGLAS TOWER, TOLEDO, OHIO 43659, (419) 248-8000 

October 16,  1984 

M r .  Harold J. Singer, Water Resources Control Engineer 
S ta t e  of Cal i fornia  
Division of Technical Services 
901 P. S t r ee t  
Sacramento, CA 95814 

Subject: Underground Tank Regulations 

Dear M r .  Singer, 

Thanks f o r  agreeing t o  meet with me on Thursday, October 18, t o  review 
my comments concerning the  above subject .  
1 7 ,  work session and appreciate  t h i s  opportunity t o  meet with you. 

I am sor ry  I missed your September 

It i s  my understanding tha t  thereweresome questions ra i sed  concerning 
Here a re  f ibe rg la s s  reinforced p l a s t i c  tanks a t  your September 17 meeting. 

my comments concerning these questions. 0 

7 

.' 
"' 

1) What i s  the  proper  thickness of a d ips t i ck  def lec tor  p l a t e  in a 
f iberg lass  tank? 

UL 1316,  Glass Fiber Reinforced P l a s t i c  Storage Tanks f o r  Petroleum 
Products . s t a t e s  as follows: "A tank s h a l l  have a de f l ec t ion  p l a t e  o f  
s t e e l  a t  l e a s t  0.053" t h i ck  o r  aluminum a t  l e a s t  1/8" thick.  The 
def lec tor  p l a t e  s h a l l  be a t  l e a s t  9" wide and a t  l e a s t  one square 
foot  i n  area under each opening, o r  one opening t h a t  i s  marked t o  
i n d i c a t e  the  d ips t i ck  measurement s h a l l  be made only a t  t h a t  loca- 
t ion."  

The def lec tor  p l a t e  furnished i n  the  Owens-Corning tank i s  16  gauge 
sheet s t e e l  which i s  0.059'' thick.  

We bel ieve t h a t  i n t e r n a l  corrosion i s  a s ign i f i can t  f ac to r  f o r  both 
f ibe rg la s s  as wel l  a s  s t e e l  tanks but for  d i f f e ren t  reasons. 
glass  tanks need t o  be protected from po ten t i a l  mechanical abuse 
caused by metal d ips t icks .  
the  corrosion c e l l  t h a t  i s  s e t  up when d ips t icks  remove m i l l  s ca l e  
from the  tank sur face  exposing shiny metal t o  d u l l  metal t h u s  
expediting the  corrosion process. (A copy of the  S tee l  Tank I n s t i -  
t u t e s  "Recommended Prac t ice  for  Optional ' Interior Corrosion Control 
System f o r  S tee l  Tanks", i? attached. 

Fiber- 

S t ee l  tanks need t o  be protected from 

0 



M r .  Harold J. Singer 
October 1 6 ,  1984 
Page 2 

0 
I am also at taching a copy of a repor t  prepared by Hinchman Company,- 
Corrosion Engineers, covering the  subject  of i n t e r n a l  corrosion of 
s t e e l  tanks. 

We bel ieve t h a t  def lec tor  p l a t e s  (wear p l a t e s )  should be provided i n  
a l l  tanks regardless  of the  mater ia l  of construction. We a lso  support 
The S tee l  Tank I n s t i t u t e ' s  recommendation tha t  the  bottom 60' of a l l  
lap o r  o f f s e t  circumferential  seams be s e a l  welded and or cathodical ly  
protected.  

2)  Compatibility of f iberg lass  reinforced p l a s t i c  tanks with methanol 
o r  .ethanol gasoline blends? 

We have done extensive t e s t i n g  on our f iberg lass  laminate when used t o  
s t o r e  a lcohol lgasol ine blends, as wel l  a s .nea t  o r  near neat alcohol 
motor fuel .  A copy of our warranty i s  attached. --It i l l u s t r a t e s  the  
favorable r e s u l t s  we've obtained when s t o r i n g  up t o  10% e t h a n o l w i t h  
gasoline,  o r  up t o  5% methanol with gasoline. These alcohol gasoline 
mixtures carry the  same long term in t e rna l / ex te rna l  corrosion warranty 
a s  tanks used f o r  the  s torage of pure petroleum products. One of the 
Major O i l s  has been ac t ive ly  promoting the  use of i t s  methanol addi t ive  
cal led Oxinol-50. 
shows test r e s u l t s  f o r  our tanks when used t o  s t o r e  a va r i e ty  of alcohol 
gasoline mixtures. 

3) 

1 am a t taching a copy of an Arc0 Chemical Report which 

Is the  Fiberglas design a t r u e  double-wall tank o r  could the  primary 
tank leak  and escape de tec t ion  i n  the  annular space? 

I am at taching a copy of our current l i t e r a t u r e  r e l a t ed  t o  our second 
generation double-wall tank. (I w i l l  a l so  have a sample with me when 
we  meet on Thursday.) 
now a primary container with the  usual re inforc ing  r i b s  ,attached t o  
the  secondary container.  
so l e ly  for  the  purpose of minimizing handling damage and providing loc- 
a t ion  p o i n t s  f o r  hold down s t r aps .  
a l l  of the  cur ren t ly  marketed leak monitoring devices. 

I n  addi t ion,  t h i s  design o f fe r s  the  owner the  option of using a l i q u i d  
head pressure monitoring system, which w e  bel ieve t o  be the  most fool  
proof system ava i lab le  today. 
t ha t : -  a) i t  CONTINUOUSLY monitors the  i n t e g r i t y  of both the  primary 

You'.ll note the  design has been modif ied.  It i s  

The secondary container a lso contains r i b s  

The new design allows the  use of 

It o f fe r s  a s ign i f i can t  advantage i n  

container a s  well  as the  secondary container.  
t he  monitoring system checks 360" of both the  primary 
tank as wel l  as the  secondary tank i n  both high water 
as wel l  as low water t a b l e  i n s t a l l a t i o n  conditions.  
_ -  Systems t h a t  only monitor an accumulation of product 

leaked from the  primary container o r  water leaked i n  

b) 

.~ . . . ... 



, 
M r .  Harold J. Singer 
October 1 6 ,  1984 
Page 3 

through the secondary container have the  po ten t i a l  
f o r  allowing petroleum products t o  escape. (e.g. - 
In an area where water t a b l e  i s  below the  tank t h e  
outer  s h e l l  could be perforated without ac t iva t ing  
t h e  monitoring device i n  the  annular space. A l eak  
i n  the primary container.could f i l l  t h e  annular 
space and allow t h e  product t o  leak  before remedial 
s t eps  may be taken. A foo l  proof system needs t o  
address t h i s  poss ib i l i t y . )  

Paragraph 2642 - Underground Storage Tank Testing - c a l l s  f o r  corrosion 
resistent tanks t o  be tes ted  within one year of permanent issuance and 
year ly  beginning f i f t e e n  years  a f t e r  tank i n s t a l l a t i o n .  
that  tanks making use of a continuous l i qu id  head pressure monitoring 
system or  similar..continuous t e s t i n g  device would be exempt from these  
test requirements. 
i n g  a l o s s  of .05 gallons per hour. It would e f f ec t ive ly  place a tank 
under constant survei l lance.  

4) Paragraph 2635.- General Construction Standards, paragraph (b) (4) 

It would appear 

The l i qu id  head pressure system i s  capable of detect-  

Cathodically Protected S t e e l  Tanks and Steel Tanks Coated with Glass Fiber 
Reinforced P la s t i c . . .  

There are indus t ry  standards ava i lab le  f o r  use as reference.  
-American Petroleum I n s t i t u t e  publ icat ion 1632 - 1983, Cathodic Protect ion 

of Underground Storage Tank Piping Systems 
-Underwriters Laboratory of Canada - ULC 603.1-M-1982 Standard f o r  Galvanic 
Corrosion Protect ion Systems f o r  S tee l  Underground Tanks f o r  Flammable and 
Combustible Liquids 

-National Association of Corrosion Engineers - Standard RP-01-69 (1983) - 
Recommended Prac t ice  - Control of External Corrosion of Underground o r  
Submerged Metallic Piping Systems 

To the  bes t  of my knowledge there  a r e  no indus t ry  standards appl icable  t o  
steel tanks clad with glass  f i b e r  reinforced p l a s t i c .  

1 appreciate  your t a k i n g , t h e  t i m e  t o  review these  comments. 

For example, 

I look 
forward t o  seeing you on Thursday. 

Very t r u l y  yours, 

Edward C.  Nieshoff, Market Manager 
Underground. TanksICodes 
Non-Corrosive Products Divison 

ECN/bw 
cc: Steve Fagundas, Water Resources Control Engineer 

Paul Robinson - OCF - San Francisco B r .  
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T H E  H I N C H M A N  C O M P A N Y  

I ImSTIGATION 
of 

of 
INTERNAL CORROSION 

STEEL FUEL STORAGE TAJFKS 

i 
I 
I 

! 

0 

1. INTRODUCTION 

1.1 Objective 

1.1.1 

1.1.2 

1.1.3 

I n t e r n a l  corrosion f a i l u r e s  of ca thodica l ly  protected 

underground s t e e l  f u e l  s torage tanks  have ind ica ted  t h a t  

t h i s  type of corrosion be invest igated.  A study was made 

t o  evaluate  i n t e r n a l  corrosion of underground s t e e l  f u e l  

s torage tanks. 

To ga in  an understanding of t h e  problems associated with 

s torage of f u e l  i n  s t e e l  tanks,  -the bas ic  mechanisms and 

techniques o f  corrosion cont ro l  inf luencing i n t e r n a l  

corrosion a r e  discussed. 

The general  experience with i n t e r n a l  corrosion of s t e e l  

f u e l  s torage tanks  i s  explored i n  the  l i t e r a t u r e  and with 

operat ing o i l  companies. 

corrosion of s t e e l  s torage tanks i s  a s ign i f i can t  problem 

which should be considered when specifying mater ia l  f o r  

consfruct ion of underground f u e l  s torage tanks. 

It i s  concluded t h a t  i n t e r n a l  

F R A N C I S  P A L M S  BUILDING DETROIT ,  M I C H I G A N  48201 TEL 313-962-5272 
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THE HINCHMAN C O M P A N Y  

1.2 Summary 

1.2.1 I n t e r n a l  f a i lukes  of f u e l  s torage tanks  a re  of concern 

t o  severa l  o i l  companies. 

i nves t iga t ive  programs. 

have-reported i n t e r n a l  corrosion leaks  i n  3139 t o  6op6 of 

They have begun in tens ive  

Several  tank l i n i n g  cont rac tors  

the  tanks they l i ne .  

exact determination i s  not possible.  

I n t e r n a l  corrosion of s t e e l  f u e l  s torage tanks i s  dependent 

on (1) s o l u b i i i t y  of oxygen and water i n  t h e  product, 

(2) frequency of f i l l i n g  and emptying, ( 3 )  h u m i d i t y  and 

pol lu t ion  of the  atmosphere, (4) sludge and d i r t  

accumulation, (5) presence of bac te r ia ,  and (6) 

i r r e g u l a r i t i e s  of t h e  i n t e r n a l  tank surface.  

Bedause of i n s u f f i c i e n t  da ta  an 
I 

I 
1.2.2 

1.2.3 While internal j  corrosion can be reduced o r  eliminated by 

cont ro l  o f  the  f a c t o r s  causing it, many required cont ro ls ,  

such a s  inh ib i to r s ,  e l iminat ion of oxygen and water, and 

production of a t r u l y  uniform i n t e r i o r  tank surface,  a re  

commercially imprac t ica l  € o r  f u e l  s torage tanks. Alternate  

mater ia l s  o f  construct ion such a s  f i b e r  g l a s s  re inforced  

p l a s t i c  should be considered a s  an e f f ec t ive  means of 

preventing i n t e r n a l  corrosion and possible  increased 

b a c t e r i a l  growth due t o  ruse. 

-2- 
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2.1.3 Mechanical f a c t o r s  which can e f f e c t  corrosion of tank 

i n t e r i o r s  a r e  : 

(1) 

(2) 

(3) 

slope of the  tank bottom 

dents  and i r r e g u l a r i t i e s  caused by i n s t a l l a t i o n  

impingement on the  tank bottom of the  l i q u i d  l e v e l  

measuring device 

frequency of f i l l i n g  and emptying. (4) 

T H E  HINCHMAN C O M P A N Y  

2. CAUSES OF IN'PERNAL CORROSION 

2.1 General 

2.1.1 Most meta l l ic  tanks can corrode i n t e r n a l l y  when exposed 

t o  the  product s tored  i n  them, and care  m u s t  be exercised 

i n  proper s e l ec t ion  of tank mater ia l  f o r  given appl icat ions.  

I n  t h i s  study of f u e l  s torage tanks,  low-alloy s t e e l s  a re  

the  only meta l l ic  mater ia l s  considered. 

2.1.2 The co r ros iv i ty  of the  environment ins ide  of a gasoline 

s torage tank i s  influenced by t h e  following: 

(1) water accumulation from the  product o r  

condensation 

(2)  t h e  amount of oxygen 

(3) 
(4) presence of bac te r ia  

(5) 

t h e  formation and deposi t ion of sludge 

the  accumulation of d i r t  and scale .  

-3- 
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2.2 Mechanisms of Corrosion 

2.2.1 Uniform Attack 

A general  uniform corrosion of a metal i n  contact  with 

a solu.tion o r  e lec t ro ly te .  This type of a t t ack  may a l so  

take  place i n  re la t ively dry atmospheric conditions. 

L/V'ETAL WALL 

U/V/FORM A TTA CK 

A uniform l a y e r  of corrosion product general ly  forms. 

This may slow down the  corrosion ra te .  

-4- 
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THE H I N C H M A N  C O M P A N Y  

I 2.2.2 P i t t i n g  Corrosion 

The breakdown of pro tec t ive  f i l m s  o r  l aye r s  of corrosion 

product general ly  r e s u l t s  i n  loca l ized  p i t t ing .  

An anode i s  formed where the  f i l m  i s  broken and tbe  

0 
unbroken f i l m  or corrosion product a c t s  a s  t h e  cathode. 

P i t t i n g  corrosion concentrates  the  a t t ack  i n  a small 

area and can r e s u l t  i n  penetrat ion of metal i n  a 

r e l a t i v e l y  shor t  time. 

-5- 
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T H E  H I N C H M A N  C O M P A N Y  

2.2.3 Concentration C e l l s  

Shielding of ai metal surface by a drople t  of water, 

depos i t  o f  fo re ign  mater ia l ,  o r  sludge can s e t  up  areas 

of concentrat ion d i f f e r e n t i a l .  

c e l l  i s  a c l a s s i c  example of  t h i s  type of corrosion. 
____1__- 

The oxygen concentrat ion 

EL€ci-,,~oLY~k- 

2.2.4 Bacter ia l  Attack: 

There a r e  many forms of b a c t e r i a l  a t t a c k  depending on t h e  

type bac te r i a  involved. I n  general ,  t h e  metabolism of t h e  

bac te r i a  resu l t  i n  corrosion by (1) des t ruc t ion  of pro tec t ive  

coatings,  (2) formation of hydrogen su l f ide ,  (3) production 

of ac ids ,  (4) formation of galvanic  c e l l s ,  and (5) oxida t ion  

of f e r rous  i ron.  The general  types  of bac te r i a  which a t t a c k  

fe r rous  metals a r e  sulfate-reducing or sulfate-oxidizing 

bac ter ia ,  bac-beria t h a t  reduce carbon dioxide and oxidize 

hydrogen, bac t e r i a  t ha t ;  metabolize i r o n  and manganese ions ,  

and micro-organisms t h a t  form deposits.  /1/ Bacterial 

corrosion i s  discussed f u r t h e r  i n  Sec t ion  2.4. 
-6- 
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T H E  H I N C H M A N  C O M P A N Y  

2.2.5 Galvanic Corrosion 

When two dissimilar materials separated wide1y.h the 

electromotive series, such as copper and steel, axe in 

contact in the presence of an electrolyte (water), 

galvanic attack results, causing the anode (steel) to 

corrode. 

Galvanic cells may also be caused by differences within 

the material itself, such as segregation of alloy 

constituents, impurities, and surface conditions. 

F R A N C I S  P A L M S  B U I L D I N G  . DETROIT ,  M I C H I G A N  48201 0 T E L  313-962-5272 
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THE H I N C H M A N  C O M P A N Y  

2.3 Corrosion Due t o  Water and Oxygen 

Ferrous metals normally p i t  i n  neu t r a l  water because the  

pro tec t ive  r u s t  f i l m  i s  o rd ina r i ly  i r r egu la r .  / 9 /  

Breaks i n  t h e  rust l a y e r  lead  t o  d i f f e r e n t  r a t e s  of oxygen 

d i f fus ion  causiiig oxygen concentrat ion ce l l s .  

S tudies  have shown t h a t  s ign i f i can t  corrosion can occur 

during t ranspor ta t ion  and s torage  of gasoline due t o  water 

and oxygen. /2/ 

r e l a t ed  hydrocarbons increases  w i t h  temperature. 

shows t h e  magnitude of the  s o l u b i l i t y  of water i n  hydrocarbons. 

The s o l u b i l i t y  of water i n  gasol ine and 

Figure 1 

For example, 100 pounds of water-saturated heptane w i l l  

p r ec ip i t a t e  O.O!j pound of water on cooling from 1400 t o  

80'3'. 

gasol ines  c o n t a b i n g  considerable aromatics. Corrosion, 

due t o  t h e  p rec ip i t a t ion  of water i n  gasol ine,  was 

demonstrated by labora tory  experimentation. 

gasol ine from 14OoF, water drople t s  formed on the  surface 

of s t e e l  causing formation of oxygen concentrat ion c e l l s .  

Severe corrosion from these  c e l l s  was noted i n  only two 

months. 

P rec ip i t a t ion  of water i s  g rea t e r  i n  high-test  

I n  cool ing 

-8- 
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THE H I N C H M A N  C O M P A N Y  

2.4 Corrosion from Bacter ia  

An i n t e r r e l a t i o n  has been found among bac ter ia ,  water, 

and re f ined  petroleum products i n  s torage tanks. / 3 /  
The e f f e c t  of b a c t e r i a  on corrosion and the  e f f e c t  of 

r u s t  on bac ter ia  a r e  i l l u s t r a t e d  i n  Figure 2 and Table I, 

respect ively.  

Table I: Ef fec t  o f  R u s t  on Growth of Bacter ia  

Bacter ia l  Count per M1. 

Without I ron  With I r o n  

I n i t i a l  Count 178 175 
Af ter  48 hours 

room temperature 

i n  the  dark 20 Over 2,000,000 

Bacter ia  found i n  water-petroleum i n t e r f a c e s  of gasol ine 

s torage tanks  feed on t h e  tank bottom waters a s  well  a s  

t h e  hydrocarbons. 

growth can s e t  u p  loca l ized  corrosive condi t ions which cause 

severe p i t t i n g  of metal surfaces .  Bacter ia  congregate on 

i r o n  sur faces  and r e s u l t  i n  the  formation of r u s t  and slime. 

T h i s  f u r t h e r  encourages growth of bac te r ia .  The slimes h o l d  

t h e  r u s t  and o ther  sediments i n  suspension, pa r t i cu la r ly  a t  

t h e  gasoline-water i n t e r f ace ,  and cause f u r t h e r  b a c t e r i a l  

growth i n i t i a t i n g  a v ic ious  cycle. 

b a c t e r i a l  sl imes a t  j e t  fuel-water i n t e r f a c e s  have been known 

t o  

The metabolic products of b a c t e r i a l  

Formation of such 

cause contamination of f u e l  f i l t e r s  i n  j e t  a i r c r a f t .  0 
-9- 

F R A N C I S  P A L M S  B U I L D I N G  DETROIT. M I C H I G A N  48201 . TEL 313-162-5272 



I B. K. ELLlOTT CO. 133 I M  7-70. 

DRAWN: 

CHECK: 

DATE: 

0 

0 JOB NO. FIG. NO. 

THE HIMCHMAN 60.  
FRANCIS PALMS BLDG. DETROIT, MICH. 48201 

I I 

. - -  .. 



T H E  H I N C H M A N  C O M P A N Y  

2.5 Corrosion b7 Atmospheric Conditions 

2.5.1 Atmospheric Pol lu t ion  

Atmospheric po l lu t ion  can he a s ign i f i can t  f a c t o r  i n  

corrosion. The most important and corrosive of the  

airborne contaminants i s  s u l f u r  dioxide. It can form 

s u l f u r i c  ac id  i n  the  presence of a i r  and moisture. /4/ 

Sulfur  dioxide l e v e l s  have been cor re la ted  w i t h  corrosion 

r a t e s  i n  severa l  t e s t  a reas  and a d i r e c t  r e l a t ionsh ip  has  

been found. i 5 /  /6/ 

Heavily pol luted a reas  may have corrosion r a t e s  a s  high 

a s  some marine atmospheres, and pol luted temperate 

atmospheres <:an be considered more corrosive than clean,  

t r o p i c a l  atmospheres. /7/ 

2.5.2 H u m i d i t y  

Given a s p e c i f i c  l e v e l  of po l lu t ion  o f  an atmosphere, t h e  

f a c t o r  cont ro l l ing  corrosion r a t e s  i s  t h e  proportion of 

time t h e  r e l a t i v e  humidity exceeds i t s  c r i t i c a l  value f o r  

a given metal. The c r i t i c a l  humidity f o r  s t e e l  i s  7% 

and a secondary c r i t i c a l h u m i d i t y  f o r  i r o n  i s  8%. /8/ 

Water mus t  be present f o r  atmospheric corrosion, s o  

corrosion r a t e s  genera l ly  increase  with humidity. 

-10- 
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THE HINCHMAN C O M P A N Y  

2.6 Corrosion from Galvanic Cells 

The following are examples of how differences in materials 

can cause corrosion. /11/ 

2.6.1 Dissimilar Metals in Contact in an Electrolyte 

When two dissimilar materials are connected and in contact 

with an electrolyte, one becomes the anode and corrodes 

and the other becomes the cathode and is protected. 

Table I1 shows some important combinations of materials 

with relation to their corrosion tendencies. 

Table 11: Corrosion Tendencies - Voltaic Couples 
Anodic Cathodic 

Steel Cementite 

Cast Iron Graphite flakes 

Iron Sulfide of iron 

I Iron Sulf in 

Iron Lead 

Iron Mill scale 

Iron Brass 

Iron Copper 

Iron Monel metal 

Iron Nickel 

Iron Tin 

Iron (non-aerated) Iron (aerated) 

-11- 
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T H E  HINCHMAN C O M P A N Y  

Table 11: Continued 

Anodic Cathodic 

I r o n  Hydrogen 

I r o n  (moving e l e c t r o l y t e )  I ron  ( s t a t iona ry  e l e c t r o l y t e )  

S t ra ined  metal Unstrained metal 

Aluminum I r o n  

Cadmium I r o n  

Zinc I r o n  

Magnesium I r o n  

It i s  s ign i f i can t  t o  note t h a t  i r o n  i s  anodic t o  m i l l  

sca le ,  s u l f u r  and i r o n  su l f ide ,  any one of which may be 

present  i n  fe r rous  metal t anks  handling gasoline. 0 
2.6.2 Scratches o r  Abrasion 

I f  a metal surface becomes scratched o r  abraded, t h e  

scratched o r  abraded area  w i l l  be anodic t o  the  surrounding 

area. 

2.6.3 Rough Surfaces  - 
I n  cases  where a rough metal surface is adjacent t o  a 

smooth sur face ,  the  rougher surface i s  anodic t o  t h e  

smoother one., 

2.6.4 Di f f e ren t i a l  Curvature 

I f  a metal has  curved surfaces ,  the  more highly convex 

surface i s  anodic t o  t h e  l e s s  convex surface.  0 
-12- 
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T H E  H I N C H M A N  C O M P A N Y  

2.7 Mechanical P a c t a  

Several  mechanical f a c t o r s  can cont r ibu te  t o  i n t e r n a l  

corrosion of fe r rous  metal tanks. The slope of t h e  tank 

bottom and any i r r e g u l a r i t i e s . o r  dents  i n  t h e  tank caused 

by tank i n s t a l l a t i o n  which lead  t o  formation of pockets 

t o  permanently t r a p  tank bottom water can cause a reas  of 

concentrated a t tack .  An example of d i s t o r t i o n  of the  tank 

bottom caused during i n s t a l l a t i o n  is  shown i n  Photograph 2 

on page 22. 

The prac t ice  of measuring l i q u i d  l e v e l s  i n  gasol ine 

s torage tanks w i t h  a measuring s t i c k  may a l s o  cont r ibu te  

t o  corrosion. Figure 3 i l l u s t r a t e s  a t y p i c a l  method of 

measuring l i q u i d  l e v e l s  i n  gasoline s torage tanks. Daily 

checking, through repeated impacts on the  tank bottom, 

can cause brealdown of any pro tec t ive  f i l m ,  exposing metal 

and r e s u l t i n g  i n  concentrated at tack.  

The frequency of f i l l i n g  and emptying of t h e  tank w i l l  

d i r e c t l y  a f f e c t  t h e  amount of water i n  the  tank. Depending 

on the  f i l l i n g  r a t e ,  gasoline en ter ing  the  tank can s t i r  up 

bottom water and sludge l aye r s ,  causing impingement on t h e  

tank i n  a reas  above the  water l i ne .  Any na tu ra l ly  formed 

pro tec t ive  f i l m  can be damaged and p i t t i n g  ac t ion  may occur. 

I 

, 
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3 .  CORROSION CONTROL 

3.1 General 

I n t e r n a l  corrosion of metal t anks  can be.reduced o r  

prevented by modification o r  cont ro l  of t h e  i n t e r n a l  

environment, design, i n s t a l l a t i o n  prac t ices ,  and the  

use of a l t e r n a t e  mater ia l s  of construction. 

3.2 Water and Oxygen 

Since t h e  presence of both water and oxygen i s  necessary 

f o r  i n t e r n a l  corrosion of fe r rous  metal tanks,  any system 

which would el iminate  o r  reduce e i t h e r  of these  w i l l  reduce 

corrosion. Complete e l iminat ion of water from the  tanks 

, 

i s  not p rac t i ca l  because of t h e  water ca r r i ed  i n  the  

gasol ine from processing. 

by l imit ing 'oxygen has  been obtained by pressure s torage,  

gas blanket ing and by some types  of  breathing' systems. /lo/ 

For example: 

spheres a re ' low (1 mpy t o  3 mpy compared t o  r a t e s  a s  high 

a s  20 mpy f o r  gasol ine tanks)  because there  i s  no 

breathing. 

removed per iodical ly .  

holders  t o  s t o r e  excess vapor operate on pos i t ive  pressure 

and reduce a i r  drawn i n t o  t h e  system, keeping corrosion 

r a t e s  low. 

Successful c'orrosion cont ro l  

Corrosion r a t e s  i n  l i q u i f i e d  petroleum gas 

Water i s  present from processing and i s  

Breathing systems which use gas 

-14- 
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3.3 Bacter ia  

To combat corrosion due t o  b a c t e r i a l  ac t ion ,  t h ree  

means a r e  genera l ly  employed: 

(1) 

(2) Protec t ive  coat ings 

( 3 )  Cathodic pro tec t ion  /1/ 

In  product s torage,  good housekeeping and proper c leaning 

a r e  e s s e n t i a l  t o  remove s e t t l i n g  spaces where bac te r i a  may 

develop. Considerable importance i s  placed on t h e  use of 

chemical bac te r ic ides .  Care m u s t  be exercised i n  se l ec t ion  

of the  proper bac ter ic ide  because most of them a r e  i n  

themselves corrosive.  Those which a r e  not  corrosive,  

such a s  gent ian v i o l e t ,  a r e  expensive. The use of 

pro tec t ive  coat ings i s  e f f ec t ive  only i f  t h e  coa t ing  i s  

t r u l y  continuous and without pinholes. Some of t h e  

organic c b a t i n g s a c t  a s  food f o r  c e r t a i n  bac te r i a  and can 

r e s u l t  i n  promoting growth of bac te r ia  a s  well  a s  

degradation of t h e  coating. Cathodic pro tec t ion  i s  

e f f e c t i v e l y  used t o  combat underground b a c t e r i a l  corrosion 

b u t  does not appear p rac t i ca l  f o r  i n t e r n a l  pro tec t ion  of 

gasol ine s torage  tanks. 

It has a l so  been reported t h a t  t h e  de t e r io ra t ion  assoc ia ted  

with b a c t e r i a l  contamination of re f ined  petroleum products, 

such a s  gasol ine,  kerosene and j e t  f u e l  can be cont ro l led  by 

Methods designed t o  i n h i b i t  growth of micro-organisms 

0 the  use of hydrocarbon-soluble boron compounds. / 3 /  

The concentrat ion of boron required w i l l  depend on the  

s t ruc tu re  of t h e  boron compound used. 
' -15- 
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3.4 Galvanic Corrosion 

I n t e r n a l  galvanic corrosion can be cont ro l led  by avoiding 

couples of d i s s imi l a r  metals, e l e c t r i c a l  i n su la t ion  of 

d i s s imi l a r  metal couples, coatings,  l imi t ing  aera t ion  

t o  cathodic surfaces,  and t h e  use of inh ib i tors .  I n  the  

case of gasol ine s torage tanks,  cont ro l  of t h i s  type of 

corrosion depends on t h e  use of i n h i b i t o r s ,  cont ro l  of 

oxygen and water, subs t i t u t ion  of mater ia l s  o r  employing 

a uniform tank surface f r e e  of m i l l  s ca l e  o r  imperfections. 

The cont ro l  of oxygen and water i s  d i f f i c u l t  due t o  water 

i n  the  product from processing and t h e  tak ing  on of 

atmospheric a i r  every time gasoline is  pumped from the  

tank. 

Inh ib i to r s  a r e  imprac t ica l  because c e r t a i n  inh ib i to r s ,  i f  

not  employed a t  proper concentration, can cause loca l ized  

corrosion and i n t e n s i f y  corrosion. Also,  f requent  

per iodic  checks of i n h i b i t o r  l e v e l  m u s t  be made t o  assure  

the  proper l e v e l  o f  concentration. 

3.5 Tank I n s t a l l a t i o n  

Proper i n s t a l l a t i o n  procedures a re  important t o  prevent 

oppor tuni t ies  f o r  corrosive l i q u i d s  t o  c o l l e c t  and remain 

i n  pockets. Tank bottoms should be sloped and d ra ins  

loca ted  so t h a t  a l l  bottom water can be drained without 

leav ing  pools of l i q u i d .  Dents i n  the  tank surface should 

be avoided because they may r e s u l t  i n  pockets f o r  accumulation 

of tank bottom water. Controlled v e n t i l a t i o n  of the  tanks 

should be considered due t o  the  e f f e c t  of condensation adding 
water and pol lu tan ts  t o  t h  tank i n t e r i o r .  
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7.6 Al te rna te  Mater ia ls  of Construction 

The use of a more r e s i s t a n t  mater ia l  of cons t ruc t ion  i s  

common i n  corrosive environments. High-alloy steels o r  

o ther  meta l l ic  a l loys  a r e  of ten  subs t i tu ted  f o r  low-alloy 

s t e e l .  W i t h i n  tbe  pas t  15 years ,  g rea t  advances have been 

made i n  the  development of non-metallic mater ia l s  of 

construct ion;  the  most notable being t h e  development of 

synthe t ic  r e s i n s  re inforced with f i b e r  g l a s s  which may be 

fabr ica ted  i n t o  p ipes ,  f i t t i n g s ,  and tanks. 

F iber  glass-reinforced p l a s t i c s  have been t e s t e d  i n  a v a r i e t y  

of hydrocarbons t o  study t h e i r  value i n  combating i n t e r n a l  

corrosion. /12/ The t e s t s  ind ica ted  t h a t  t e n  petroleum 

products had l i t t l e  e f f e c t  on t h e  FRP materials .  Values 

of  gum content and s i l t i n g  index were also determined f o r  

t h e  products t e s t e d  t o  de t ec t  any product degradation due 

t o  PRP laminates. The t e s t s  ind ica ted  FRP t o  be s a t i s f a c t o r y  

f o r  s t o r i n g  petroleum products. 

0 
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4. GASOLINE STORAGE TANK INTERNAL CORROSION EXPERIENCE 

4.1 General 

I n t e r n a l  corrosion of underground gasoline s torage tanks 

has  i n  general  been underrated. 

underground fe r rous  metal gasol ine s torage tanks have been 

Most f a i l u r e s  of 

a t t r i b u t e d  t o  ex terna l  corrosion caused by galvanic a t t ack  

of t h e  s o i l .  Recently, increased use has been made of 

cathodic pro tec t ion  t o  cont ro l  ex terna l  corrosion of these  

tanks. There have been corrosion f a i l u r e s  of some 

ca thodica l ly  protected tanks t h a t  have been i d e n t i f i e d  a s  

i n t e r n a l  corrosion. 

considerable i n t e r e s t  i n  i n t e r n a l  corrosion. 

T h i s  has r e su l t ed  i n  c rea t ing  

4.2 O i l  Company Experience 

4.2.1 Major o i l  companies m u s t  expend l a r g e  suns of money Tor 

r e p a i r  and replacement of se rv ice  s t a t i o n  gasol ine s torage 

tanks. 

of proauct, l o s s  of revenue during r epa i r s ,  l i a b i l i t y  cos ts  

f o r  damage from tank leaks ;  cos t s  due t o  v i o l a t i o n  of 

an t i -pol lu t ion  laws, and losseof good p u b l i c  re la t ions .  

I n  addi t ion  t o  r e p a i r  cos t s  a re  cos t s  due t o  l o s s  

4.2.2 One major o i l  company /l3/, which operates  na t iona l ly ,  

has  i n i t i a t e d  an in tens ive  program t o  inves t iga t e  in t e rna l  

corrosion of i t s  serv ice  s t a t i o n  s torage tanks. A l l  

se rv ice  s t a t i o n  tanks which a r e  removed w i l l  be c u t  open 
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THE H I N C H M A N  C O M P A N Y  

and examined i n t e r n a l l y  f o r  corrosion. They have examined 

severa l  cases  of corrosion f a i l u r e s  i n  s t a t i o n s i n  the  

Northeast and'found most of t h e  i n t e r n a l  corrosion f a i l u r e s  

under the  f i l l  tube. While most of t h e  corrosion was 

located i n  the  area of the  f i l l  tube,  i n t e r n a l  corrosion 

was a l so  found i n  o ther  a reas  of t h e  tanks. A l l  of these  

tanks were sloped toward t h e  f i l l  end, which allowed the  

sludge, bottom water, and any loose sca l e  t o  accumulate 

near the  f i l l  'tube. Depths of gasoline and bottom water 

were checked by dropping a d ip  s t i c k  down the  f i l l  tube. 

The average age of the  tanks inspected i s  12  years. 

4.2.3 One o i l  company /14/ operat ing i n  the  Great Lakes a rea  

( I l l i n o i s ,  Michigan, Ohio and Wisconsin) has  experienced 

corrosion f a i l u r e s  of se rv ice  s t a t i o n  gasol ine s torage 

tanks which were protected from externa l  corrosion by 

cathodic protect ion.  

examination of t h e  tank i n t e r i o r s  revealed loca l i zed  

p i t t i n g  i n  severa l  areas.  

approximate 1/2-inch diameter round hole  through t h e  

wall caused by p i t t i n g  act ion.  The hole  was located on 

t h e  tank bottom near,  b u t  not  under, the  f i l l  pipe. 

F a i l u r e  occurred approximately 5 years  a f t e r  i n s t a l l a t i o n .  

Photograph 1 shows t h e  in s ide  of t h e  tank wall  with 

t h i s  hole  and adjacent p i t s .  

A t  one loca t ion  i n  t h e  De t ro i t  a rea ,  

One tank was found t o  have an 

I n  addi t ion ,  
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i n t e r n a l  corrosion f a i l u r e s  were found i n  tanks a t  

th ree  o ther  area s t a t i o n s  due t o  s imi l a r  p i t t ing .  These 

tanks ranged i n  age f r o m  6 t o  12 years.  

A t  another l oca t ion  i n  Ohio, an  i n t e r n a l  corrosion f a i l u r e  

occurred on a tank a f t e r  6 years. (Phis tank i s  i n t e r e s t i n g  

because it was water-ballasted 1/2 f u l l  f o r  6 months during 

i n s t a l l a t i o n .  

tank. The area under water during b a l l a s t i n g  i s  evident 

due t o  s t a in ing  and d isco lora t ion  of the  tank. Several  

a reas  of p i t t i n g  were found on t h e  tank bottom and a r e  

Photograph 2 shows t h e  i n t e r i o r  o f  t h i s  

. ind ica ted  by r e p a i r  patch a reas  on the  photograph. 
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PHOTOGIIAPR 1 - INTERNAL CORROSION 

FAILTJRE OF SERVICE STATION 

GASOLINE STORAGE TANK 
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THE HINCHMAN C O M P A N Y  

4.2.4 A major o i l  company /15/ operat ing on the  West Coast 

reported t h a t  i n t e r n a l  corrosion of gasol ine s torage 

tanks  i s  s u f f i c i e n t  t o  r e s u l t  i n  major r e p a i r s  a f t e r  

10 years  of service.  Based on examination of sca le ,  

corrosion curves, and o ther  f a c t o r s ,  it was concluded 

t h a t  corrosion i n  gasol ine s torage tanks takes  place 

almost cons tan t ly  under the  l i q u i d .  The r a t e  of  

corrosion depeinds on t h e  quant i ty  of water and oxygen 

absorbed i n t o  t h e  gasoline.  

4.3 Service S t a t i o n  Tank Maintenance Experience 

One of the  major se rv ice  s t a t i o n  tank l i n i n g  and 

maintenance cont rac tors  i n  t h e  Det ro i t  a rea  r e p o r t s  t h a t  

many gasol ine s torage  tanks f a i l  due t o  i n t e r n a l  corrosion /lg/. 
This cont rac tor  i n s t a l l s  l i n i n g s  i n  4 o r  5 tanks per we:k 

i n  t h e  Det ro i t  area.  

l eaks  t h a t  a re  due t o  i n t e r n a l  corrosion. The type of 

corrosion f a i l u r e  genera l ly  encountered i s  l oca l i zed  

pit-type corrosion. I n  a t y p i c a l  tank w i t h  i n t e r n a l  

corrosion f a i l u r e s ,  between 6 t o  20 holes a r e  found ranging 

i n  s i z e  from pinholes t o  1/2-inch i n  diameter. 

e 

Approximately 75% of these  tanks have 

e 
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5. OTHER CONSIDERATIONS 

5.1 Fuel O i l  Storage Tank Corrosion 

F ie ld  inves t iga t ion  of domestic f u e l  o i l  s torage tank 

leaks  showed t h e  f a i l u r e s  t o  be i n t e r n a l  corrosion due 

t o  loca l ized  p i t t i n g  of water due t o  breaks i n  m i l l  

sca le ,  sludge depos i t s ,  and d i r t  on t h e  bottom of the  

tank /16/. 

extending the  length of t h e  tank,  which corresponds t o  

t h e  loca t ion  of a bottom water layer .  The f a i l u r e s  

described showed a marked resemblance t o  those .found 

i n  some gasol ine s torage tanks described i n  Sect ion 4.2.3. 

The f a i l u r e s  were w i t h i n  an area one foo t  wide 

5.2 In t e rna l  Coating of Automobile Gasoline Tanks 0 

-0 

The Ford Motor Company has developed a new mater ia l  known 

a s  P e t r o l  Tank Lacquer f o r  coat ing passenger c a r  f u e l  tank 

i n t e r i o r s  on cars produced a t  the  Ford Dagenham Works /l7/. 
P r i o r  t o  t h i s ,  t e r n  p la te  and e lec t ropla ted  z inc  shee ts  

were used, but caused t rouble  due t o  loose corrosion 

products plugging t h e  carburetor.  

Pe t ro l  t anks  f o r  a range of Rootes Group vehic les  a r e  now 

being given an e f f ec t ive  anti-corrosive pa in t  coat ing 

in s ide  a s  well  a s  outs ide i n  a new e lec t rophore t ic  

paint ing p lan t  /18/. 

corrosion f o r  the  normal l i f e  o f  a ca r  and were not  

developed .to provide 20-year protection. 

These coa6ings a re  intended t o  r e t a r d  
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MODEL 

With 
Standard 
Fittings 
Shown 

DWT-4 558 

2 
W 
ID 

MK SiZE NO. ITEM POSITION 

A 22" 1 Manway cmter 

0 24'Sq. 1 DelleclorPfate Canter 
- 

. C 4' 4 NPTRlUngs(SeaNote4) 1,2,3,4an manway cover 

4" 2 NPTCavl~AcceesFlttlngsWlthMonltorhgTubD 

XSTOMER DESTINATION &METHOD 

IUANTITY 

I I  
pyrlsht 0 1984 OwensCornIng FlbsrglasCorporatlon 

I I 
?hU.S.A..Od~ber. 1984 

MODEL ACTUALCAPACITY 

DWT-4 550 548 Gallons 

Double-Wall Tank 
Short Form Specification: 
The contractor shall provide U.L.-labeled 
Double-Wall Fibergla@ underground 
storagetanksinsizesand withfittingsas 
shownonthedrawings.Thetanksshal1 be 
manufactured by Owens-Corning Fiberglas. 

Tanks shall be tested and installed with pea 
gravel or approved alternate backfill 
material according to the current installation 
instructions (Owens-Corning Fibergias 
Publication 3-PE-6304 and 3-PE-12681) 
provided with the tank 

650 Lbs. 50 Gallons 
IREPAREDBY TELEPHONE NO. REVISION DATE 

CHKO 
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High-Strength Internal Ribs 
With Engineered Flow Channels 
For 360 O Monitoring 

The Double-Wall Tank 
Model DWT-2 



Specifications. 
Model DWT-2 
Nominal Actual Number Number of Nominal 'Volume (L) 
Capacity Capacity of 22" 4" NPT Weight 'Annular Overall 
(gallons) (gallons) Manways Fittings (Ibs) Space Length 

Less than 4.000 gallons-Consult your OCF sales representative for 
availability. 

(#/tank) igallons) 

4,000 4.080 2 6 2.600 380 1451'' 
6,000 5,984 2 6 3,400 450 19'"'' 
8.000 7,830 2 6 4,200 540 25'-3" 

1O.ooO 9,730 2 6 5,000 620 30'-9'' 
12,000 11,630 2 6 6.000 700 36'-13" 

Over 12,000 gallons-comult your OCF saks representative for availability, 

Installation. 
Owens-Corning rhaintains a network of over 300 independent 
contractors nationwide specifically trained for underground 
tank installations. 
The Owens-Corning double-wall tank is installed using the 
same backfill and installation procedures as required for the 
singlewall tank with the single exception that Owens-Corning 
double-wall tanks must be unloaded and positioned with a 
crane. Request: Underground Tank Installation, Instructions, 
Owens-Corning Publication No. 3-PE-6304 and Publication 
No. 3-PE-12681, 

Pub. NO. 5PE.12703A L4ho U.S.A. October. 1984 

Call today for additional 
inlormation or help with you! 
specifications. 

Atlanta, Georgia 30328 
1155 Hamrnond Drive 
Building C, Suite 3210 
(404) 956-1465 

Braintree, 
Massachusetts 02184 
25 Braintree Hill Park, Suite 305 
(617) 849-1340 

Cleveland, Ohio 44129 
5700 Pearl Rd., Suite 104 
(216) 884-9440 

Dallas, Texas 75230 
12880 Hilicrest. Suite 100 
(214) 233-9241 

Ft. Lauderdale, Florida 33068 
541 Soulh 441, Suite 3 
(305) 975.6700 

Seabrook, Maryland 20706 
7501 Forbes aivd., Suite 102 
(303) 390.6900 

Houston, Texas 77060 
256 Norih Belt East. Su'te 100 
(713) 445-6100 

LOS Angeles, California 90040 
5933 Telegraph Road 
(213) 7246383 

Northbrook, Illinois 60062 

(312) 480-4300 
2215 Sanders Road 

Overland Park. Kansas 66210 
55 Corporate woods, Suite i i o  
9300 W IlOlh Street 
(913) 341-9100 

Scarsdale, New York 10583 
700 White Plains Road 
(914) 472-3900 

South San Francisco, 
California 94080 
477 Forbes Blvd. 
(415) 873-7950 

Tampa, Florida 33609 
4950 W. Kennedy Blvd., Suite 301 
(813) 877-7516 

Toledo, Ohio 43659 
Fiberglas Tower, OB17 
(419) 2457000 

Wayne, 
Pennsylvania 19087 
900 W. Valley Rd., Suite 1101 
(215) 688-8650 

OWENS-CORNING FIBERGLAS CORPORATION 
Non-Corrosive Products Division 
Fiberglas Tower, Tdedo, Ohio 43659 

CoPyriQh! 1884 Owens-Cariung F8DBTplas C m p ~ l o n  
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Santa Clara, California Tampa, Florida 

UNDERWRITERS LABORATOR I E§ INC. 
AN INDEFENDENT NOT-FOR-PROFIT ORGANIZATION 

TESTING FOR PUBLIC SAFETY e 
Underwriters Laboratories Inc., founded in 1894, i s  chartered as a not-for-profit organization without 

capital stock, under the laws of the State of Delaware, to establish, maintain, and operate laboratories for 
the examination and testing of devices, systems and materials to  determine their relation to  hazards to life 
and property. 

A complete description of the organization, purposes, and methods of Underwriters Laboratories Inc. 
is given in a separate pamphlet entitled "TESTING FOR PUBLIC SAFETY." 

The names of manufacturers who have demonstrated an ability to produce products meeting UL 
requirements are published annually in the following Product Directories. 

.. 
Building Materials 
Fire Protection Equipment Materials Directory 
Fire Resistance Marine Products 
Recognized Compnent 
Electrical Appliance and Utilization Equipment 
Electrical Construction Materials 
Hazardous Location Equipment 

The price l i s t  for these publications and ordering information may be obtained upon request from 

Gsneral Information From Electrical Construction 

Automotive. Burglary Protection, and Mechanical 

Gar and Oil Equipment 
Supplements to Directories 

Equipment 

UL, Publications Stock, 333 Pfingsten Road, Northbrook, Illinois 60062. 

A Catalog of UL Standards for Safety with costs and ordering information is also available from this 
office. 
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1666 Scott Bodwad.  Santa Clara. Calif. 95050 
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July 1,1983 

STANDARD FOR 
GLASS-FIBER-REINFORCED PLASTIC UNDERGROUND STORAGE TANKS 
FOR PETROLEUM PRODUCTS 

UL 1316, FIRST EDITION 

Accompanying this transmittal notice is a copy of the first edition of UL 1316. 

THIS EDITION OF THE STANDARD IS NOW IN EFFECT EXCEPT FOR PARAGRAPHS 6.1, 18.5, 
AND 19.1, WHICH BECOME EFFECTIVE OCTOBER 19,1983 AS INDICATED IN THE SMALL PRINT 
NOTE FOLLOWING THE AFFECTED ITEM. 

New product submittals made prior to  a specified future effective date will be judged under all of the 
requirements in this standard unless the applicant specifically requests that the product be judged under the 
current requirements. However, should the applicant elect.this option, i t  should be noted that compliance 
with all the requirements in this standard will be required as a condition of continued Listing and Follow- 
Up Service after the effective date and understanding of this should be signified in writing. 

The requirements in this standard are substantially in accordance with UL’s bulletins on this subject dated 
January 27,1982, and April 14,1983. 

Revised and/or additional pages may be issued from time-to-time. 
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STORAGE TANKS FOR PETROLEUM PRODUCTS 

FIRST EDITION 

First Impression . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .July 1,1983 

COPYRIGHT @ 1983 UNDERWRiTERS LABORATORIES iNC. 
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FOREWORD 

A. This Standard contains 'basic requirements for products covered by 
Underwriters Laboratories Inc. (UL) under its Follow-Up Service for this 
category within the limitations given below and in the Scope section of this 
Standard. These requirements are based upon sound engineering principles, 
research, records of tests and field experience, and an appreciation of the 
problems of manufacture, installation, and use derived from consultation 
with and information obtained from manufacturers, users, inspection 
authorities, and others having specialized experience. They are subject to 
revision as further experience and investigation may show is necessary or 
desirable. 

B. The observance bf the requirements of this Standard by a manu- 
facturer is one of the conditions of the continued coverage of the 
manufacturer's product. 

C. A product which complies with the text of this Standard will not 
necessarily be judged to comply with the Standard if, when examined and 
tested, it is found to have other features which impair the level of safety 
contemplated by these requirements. 

D. A product employing materials or having forms of construction 
differing from those detailed in the requirements of this Standard may be 
examined and tested according to the intent of the requirements and, if 
found to  be substantially equivalent, may be judged to  comply with the 
Standard. 

E. UL, in performing .its functions in accordance with its objectives, 
does not assume or undertake to  discharge any responsibility of the 
manufacturer or any other party. The opinions and findings of UL represent 
its professional judgment given with due consideration to the necessary 
limitations of practical operation and state of the art at the time the 
Standard is processed. UL shall not be responsible to anyone for the use of 
or reliance upon this Standard by anyone. UL shall not incur any obligation 
or liability for damages, including consequential damages, arising out of or in 
connection with the use, inlerpretation of, or reliance upon this Standard. 

F. Many tests required by the Standards of UL are inherently hazardous 
and adequate safeguards for personnel and property shall be employed in 
conducting such tests. 
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GENERAL 

1. Scope 

1.1 These requirements cover spherical or 
horizontal cylindrical, atmospheric-type tanks of 
glass-fiber-reinforced plastic (FRP) that are in- 
tended for the underground storage of petroleum- 
based flammable and combustible liquids. 

1.2 These requirements do not cover tanks for 
use with alcohol or alcohol-blended fuels. Such 
tanks are covered by these and additional require- 
ments. 

1.3 
tested for leakage before shipment. 

1.4 These tanks are intended for installation 
and use ih accordance with the Standard for the 
Installation of Oil-Burning Equipment, ANSI/ 
NFPA 31, the Flammable and Combustible Liquids 
Code, ANSI/NFPA 30; and the manufacturer’s 
instructions. 

1.5 These requirements do not cover optional 
accessories for these tanks, such as heating coils or 
hotwells; nor do they cover compartmented tanks. 

These tanks are completely assembled and 

0 

2. General 

2.1 If a value for measurement is followed by a 
value in other units in parentheses, the second unit 
may be only approximate. The first stated value is 
the requirement. 

2.2 A component of a product covered by this 
standard shall comply with the requirements for 
that component and shall be used in accordance 
with its recognized rating and other limitations of 
use. A component need not comply with a specific 
requirement that: 

A. Involves a feature or characteristic not need- 
ed in the application of the component in a 
product covered by this standard, or 

B. Is superseded by a requirement in this stan- 
dard. 

CONSTRUCTION 

3. General 

3.1 A tank shall be provided with one or more 
lugs for lifting that are attached to the tank or can 
be attached to a fitting on the tank. Also,,see 
Strength of Lifting Fittings Tests, Section 10. 

3.2 A tank shall be capable of being anchored. 

4. Pipe Connections 

4.1 A fitting for pipe connection shall be a 
standard threaded pipe coupling (see the Standard 
for Welded and Seamless Wrought Steel Pipe, ANSI 
B36.10-1979), a threaded flange, a standard half 
pipe nipple, or a bolted and gasketed flanged 
connection. The connection shall be bonded 
directly to the tank. 

4.2 All openings in a tank shall be located in 
the top. They shall be located on the longitudinal 
centerline of the top if the tank is cylindrical. If 
the tank is spherical, the openings shall be located 
on the vertical centerline of the tank. 

Exception: If the application of a tank is such that 
openings in the top for pipe connection are re- 
quired to be grouped, the openings may be located 
not more than 12 inches (305 mm) from the 
longitudinal centerline of the top of a cylindrical 
tank or the vertical centerline of a spherical tank, 
provided the upper end of each pipe coupling or 
other fitting for pipe connection terminates above 
the top of the shell. 

4.3 An opening in a tank shall be closed with a 
wooden plug, metal cover, or the equivalent, to  
protect the threads and exclude foreign matter 
while the tank is in storage or in transit. 

4.4 A tank shall have a fitting of a size not less 
than that specified in Table 4.1 for attachment of a 
vent pipe. 

4.5 
shall not be located in a manhole cover. 

Exception: In a spherical tank, all openings may be 
grouped together in a manhole cover. 

An opening for connection of a vent pipe 



6 GLASS-FIBER-REINFORCED PLASTIC UNDERGROUND STORAGE TANKS FOR PETROLEUM PRODUCTS - UL 1316 JULY 1,1983 

TABLE 4.1 
SIZE OF VENT-PIPE FITTING 

Tank Capacity 
Nominal Pips Size, 

U. S. Gallons Liters Inch;? 

0-500 0-1.893 1-114 
501-3.000 1,896-11,356 1.112 

3.001-10.000 11,360-37,854 2 
10.001-20.000 37.858-75.708 2-112 
20.001-35,000 75.712-132489 3 

. 35,001-50,000 132.493-189.270 4 

a 
Nominal pipe si le  speclflcationr are In accordance with the Stan- 
dard for Welded and Seamless Wrought Steel Pipe. ANSI 636.10- 
1979. 

5. Manholes 

5.1 A manhole, if provided in a tank, shall be 
located above the highest normal liquidlevel and 
shall be of the bolted-cover type. 

5.2 A manhole-cover joint shall be provided 
with a gasket a t  least 1/8 inch (3.2 mm) thick of 
material acceptable for use with the liquid to be 
stored. 

6. Deflection Plates 

6.1 A tank shall have a deflection plate of steel 
at least 0.053 inch .(1.35 mm) thick or aluminum 
at least 1/8 inch (3.2 mm) thick. The deflector 
plate shall be a t  least 9 inches (229 mm) wide, and 
at least 1 square foot (0.009 m2) in area under (1) 
each opening, or (2) one opening that is marked as 
specified in paragraph 18.5. 

Paramph 6.1 effective October 19,1983 

PERFORMANCE 

7. General 

7.1 One sample of a tank is to be subjected to 
each of the tests described in Sections 8-13. 
However, the same sample need not be subjected 
to all tests. If a manufacturer produces a line of 
cylindrical tanks that differ only in shell length, 
the longest tank may be tested as representative of 
the entire line. For a line of spherical tanks that 
differ only in diameter, only the largest diameter 
tank need be tested. 

8.  Leakage Test 

8.1 A tank, including fittings, shall be tested as 
described in paragraph 8.2 and shall not leak. 

8.2 The tank is to be pressurized for 5 minutes 
to the applicable value specified in Table 8.1, and 
the entire surface is to be brushed with a leak- 
detection fluid. Continuous formation of bubbles 
at any location on the tank surface is evidence of 
leakage. 

TABLE 8.1 
LEAKAGE.TEST PRESSURES 

Maximum Diamster of Tank, Applied Prollure, 
Feet (m) Prig (kPa) 

10 (3.0) or less 
Mors than 30 

5 134) 
3 (21) 

9. Strength of Pipe Fittings Tests 
1 .  

Torque 

9.1 A lencth of uiue shall be threaded into a 
I I .  

fitting for pipe connection and shall be tightened 

strip. 

r 
to the torque specified in Table 9.1. The fitting 
shall not crack or split and the threads shall not 

TABLE 9.1 
TORQUES ON PIPE FITTINGS 

Nominal Pipe Size, 
Inchesa 

Torque, 
Pound-Inches ( N m )  

314 
1 
1-114 
1-112 
2 
2-112 
3 
3-112 
4 
6 
8 

,2000 (226) 
2400 (271) 
2900 (328) 
3100 (350) 
3300 (373) 
3500 (395) 
3600 (407) 
3700 (418) 
3800 (429) 
4200 (475) 
4600 (520) 

a 
Nominal pipe size specificatlons are in accordance With the stan. 
dard for welded and Seamless Wrought Steel Pipe. ANSI 636.10- 
1979. 
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Bending Moment 

9.2 The bond between a fitting.for pipe con- 
nection and the tank shall be subjected to a bend- 
ing moment of 2000 pound-feet (2700 N.m) as 
described in paragraph 9.3. The bond shall not be 
damaged. 

0 

_I 

9.3 A &foot (1.2-m) length of Schedule 40 
steel pipe is to be threaded into the fitting. A force 
is then to be applied to  the top of the pipe. For a 
cylindrical tank, the force is first to be applied 
parallel to the longitudinal axis of the tank, and 
then transverse to the longitudinal axis of the tank. 
For a spherical tank, the force is first to be applied 
in any one direction and then perpendicular to  the 
direction in which the force was first applied. The 
applied force is to  be increased so that the bending 
moment is increased from zero to 2000 pound-feet 
(2712 N.m) in 250 pound-feet (339 N.m) incre- 
ments. If the Schedule 40 pipe bends before the 
required bending moment is reached, the test is 
to  be stopped and the fitting is to be examined for 
compliance with the requirements specified in 
paragraph 9.2. 

9.4 After each of the tests specified in para- 
graphs 9.1 and 9.2, the tank is to  be subjected to 
the Leakage Test, Section 8. 

10. Strength of Lifting Fittings Tests 

10.1 A fitting intended to be used to lift and 
move a tank shall be subjected for 1 second to a 
load equal to twice that imposed by lifting the 
empty tank. If more than one fitting is provided 
on a tank, the load is to  be divided between the 
fittings in proportion to the loads to which they 
are subjected by lifting the tank as intended. The 
fitting shall not be damaged or damage the tank. 

10.2 Following the test described in paragraph 
10.1, the tank is to be subjected to the Leakage 
Test, Section 8. 

11. Water-Load Test 

11.1 A tank shall be (1) placed in a sand bed so 
that approximately one-eighth of the tank dia- 
meter is buried, and (2) filed to capacity with 
water for 1 hour. The tank shall not be damaged. 

12. External Pressure Test 

General 

12.1 A tank shall be tested either as described in 
paragraph 12.2 or, at  the manufacturer’s option, as 
described in paragraphs 12.3 and 12.4. The tank 
shall not implode or otherwise be damaged. 

Method I 

12.2 The empty tank is to  be installed in a test 
pit using the recommended anchoring system and 
the specified backfill procedure. The.pit is then to  
be filled with water to such a level that the tank is 
submerged to its maximum recommended burial 
depth. The tank is to remain submerged for 24 
hours. While the tank is still submerged, it is to be 
subjected for 1 minute to  a partial internal vacuum 
so that the internal pressure on the tank is 5.3 
inches of mercury (17.9 kPa) less than the external 
pressure imposed by the hydrostatic head. 

Method I1 

12.3 The tank is to be placed, at  points simu- 
lating the use of hold-down straps, on saddles 
padded with 1/2-inch (12.7-mm) thick expansion- 
joint material. The tank is to  be filled to capacity 
with water for 24 hours, and then is to be drained. 

12.4 After the procedure described in paragraph 
12.3, the tank is to be subjected for 24 hours to a 
partial internal vacuum so that the difference 
between the internal and external pressures on the 
tank is equal to that which would exist if the 
empty tank were submerged in water to its maxi- 
mum recommended burial depth. The vacuum is 
then to be increased, for 1 minute, so that the 
internal pressure on the tank is 5.3 inches of 
mercury (17.9 kPa) less than the previous value. 

13. Internal Pressure Test 

13.1 A tank shall withstand without rupture for 
1 minute an internal pressure as specified in Table 
13.1. 
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TABLE13.1 . 
INTERNAL PRESSURE TEST 

Maximum Diamster of Tank, Applied Pressure, 
Feet (m) Psig (kPa) 

25 (172) 
More than 10 15 1103) 

10 (3.0) or less 

14. Physical Properties of Materials Tests 

General 

14.1 Samples cut directly from a tank'are to be 
used for the tests described in paragraphs 14.2- 
14.12. At least 84 samples are to be used. The 
samples are to measure approximately 5 by 9 
inches (127 by 229 mm) and are to be cut to 
minimize the amount of curvature, that is, so that 
the 5-inch dimension is parallel to the cylinder 
circumference. 

Air-Oven Aging 

14.2 Four as-received samples and 1 2  samples 
conditioned as described in paragraph 14.3 are to 
be subjected to the strength tests specified in 
paragraphs 14.4 and 14.5. The strength of the 
conditioned samples shall be at least 80 percent of 
the strength of the unconditioned samples. 

14.3 Three groups of four samples are to be 
conditioned for 30, 90, and 180 days, respectively, 
in an air-circulating oven at a temperature of 70°C 
(158°F). Two of the samples from each group 
are then to be tested as specified in paragraph 14.4 
and the remaining two are to  be tested as specified 
in paragraph 14.5. 

14.4 Samples are to be subjected to the flexural 
strength test described in Test Methods for Flex- 
ural Properties of Unreinforced and Reinforced 
Plastics and Electrical Insulating Materials, ANSI/ 
ASTM D790-81, using a cross-head speed of 0.1 
inch per minute (2.5 mm/min) and with the inside 
surface facing down. Five specimens are to be cut 
from each sample, parallel to the longest dimension 
of the sample, and as described in ASTM D790- 
81. 

14.5 Samples are to be subjected to the Izod 
impact-strength test described in Test Methods for 
Impact Resistance of Plastics and Electrical Insulat- 
ing Materials, ASTM D256-81. Five specimens are 
to be cut from each sample, parallel to the longest 

ASTM D256-81. 
dimension of the sample, and as described in '_ 

Immersion 

14.6 Four as-received samples and 56 samples 
conditioned as described in paragraphs 14.8-14.10 
are to be subjected to the tests specified in para- 
graphs 14.4 and 14.5. The strength of each sample 
that has been immersed in a Type A liquid shall be 
at least 50 percent of the strength of an uncon- 
ditioned sample. The strength of each sample that 
has been immersed for 180 days in a Type B liquid 
shall be at least 30 percent of the strength of an 
unconditioned sample. 

14.7 An immersion test liquid is classed as either 
Type A or Type B accord& to the following: 

A. Type A liquids represent either an actual . -  
product to be stored or an outside soil condi- 
tion. i 

B. Type B liquids are more severe than expected 
conditions and are intended to indicate whether 
additional testing is required to determine the 
acceptability of the material. 

14.8 Samples are to  be immersed in each of the 
liquids specified in Table 14.1 for 30, 90, and 180 
days. A separate group of 14 samples (total of 42 
samples) is to be used for each immersion period 
for each of the test liquids. 

14.9 The liquids are to be maintained at 38°C 
(100'F) during the tests. The edges of all samples 
for immersion are to be coated with the same resin 
the tank is made from to minimize edge effects 
during the immersion. For the tests specified in 
paragraphs 14.4 and 14.5, specimens are to be cut 
from the centers of the samples that have been 
subjected to the immersion conditioning. 

c 
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TABLE 14.1 
IMMERSION-TEST LIQUIDS~ 

Premium leaded gasoline Toluene 

Regular unleaded gasoline Distilled water or deionized 
b 

waterC 

d 
No. 2 fuel o i l  

ASTM Reference Fuel Ce 

Sulfuric acid IpH=31 

Hydrochloric acid 15 percent) 

Nitric Acid 15 percent) 

Sodium carbonatesodium bicar- 
bonate solution (pH=lO) 

Sodium hydroxide IpH=WJ 

Sodium hydroxide 15 percent) 

d 

f 

Saturated radium chloride 

No. 6 fuol oilg 
d 

a 
Test parameters, such as temperatureand Concentrations O f  medla, 
are Increased In severlty Over those of normal Operating conditions 
to  O b t a i n  Observable deterloration In a reasonable period O f  tlms. 
This accelerated test may not give any direct correlation With 
~erv lce  performance. However. the method yields comparative 
data on Which t o  base judgment a5 t o  expected SBNICB. 

Distilled water having a maximum total matter of 2.0 Ppm and a 
maximum electrical COndUCtiVltY O f  5.0 micromhoycm at 25°C 
(77'F). as described for T Y P ~  iv grade reagent water in the stan- 
dardSPeclficatlon for Reagent Water, ASTM D1193-77. 

b 

c 
Deionized water having a maximum electrical conductivity of 5.0 
micromhoslcm at 25% (77°F). as described for Type iv grade 
reagent water In ASTM 01193-77. 

Percentage by  weight. 

AS described In fhe Test Method for Rubber Property - Effect of 
Liquids. ASTM 0471-79. 

A pH of  10 can be obtalned by  mixing 10.6 O/L Of sodium carbon- 
ate and 8.4 g/L Of sodium bicarbonate. A PH meter I S  t o  be Wed 
and the ratio O f  sodium carbonate to  sodium bicarbonate adjusted 
as needed. The PH IS t o  be checked several tlmeS durlng the test. 

d 

e 

f 

9 
optional. to be used only at the request o f  and a t  the temperature 
Specified by  manufacturer, 

, 14.10 After immersion, specimens cut from each 
of the samples from each immersion group are to 
be tested separately as specified in paragraphs 14.4 
and 14.5. The results of the tests are to be evalu- 
ated according to paragraph 14.6 and, in addition, 
the results from immersion in each of the Tvue A 
liquids are to be extrapolated to  obtain 2fi-day 
retention values. The extrapolated strength shall be 

not less than 50 percent of the strength of uncon- 
ditioned samples. If the extrapolated value is 
less than 50 percent for a particular liquid, an 
additional group of 14 samples is to  be immersed 
in that liquid for a total of 270 days as described in 
paragraph 14.9, and then tested as described 
in paragraphs 14.4 and 14.5. The strength of the 
samples shall be not less than 50 percent of that of 
an unconditioned sample. 

Impact 

14.11 A sample shall be tested as described in 
paragraph 14.12 and shall not crack or show 
rupture of the laminate. Crazing is acceptable. 

14.12 Four samples are to be conditioned for 1 6  
hours in a cold box maintained at  minus 29°C 
(minus 20" F). These samples and four additional 
unconmtioned samples are then to be clamped, one 
at a time, between two steel rings having an inside 
diameter of 4-1/4 inches (108 mm). A 1.18-pound 
(0.536-kg) steel ball is to  be dropped once from a 
height of 6 feet (1.8 m) to  strike the outside 
surface of each sample. 

15. Earth-Load Test 

15.1 A tank shall be subjected to  the test 
specified in paragraphs 15.2 and 15.3 and shall not 
implode, leak, or otherwise be damaged. 

15.2 An empty tank 'of each diameter is to be 
installed in a test pit or an apron is to be con- 
structed around the four sides of the tank. Back- 
filling is to be done according to the manufac- 
turer's installation instructions. The tank is to be 
covered so that i t  is 3 feet (0.9 m) below the 
surface of the fill. The tank is to  remain buried for 
at  least 1 hour. 

15.3 
Leakage Test, Section 8. 

The tank is then to  be subjected to the 

MANUFACTURING AND PRODUCTION 
TESTS 

16. Leakage Test 

16.1 Each tank shall be tested, as a routine 
production-line test, for leakage as described in 
paragraph 8.2. If leakage is noted, the tank shall be 
repaired and retested. 



10 . GLASS.FIBER-RKINFORCED PLASTIC UNDERGROUND STORAGE TANKS FOR PETROLEUM PRODUCTS - UL 1316 JULY 1,1989 

17. Internal Vacuum Test 

17.1 Each tank shall withstand, without rupture, 
an internal partial vacuum according to the equa- 
tion: 

V = (1/2 D + h) x 0.88 inches Hg/ft 

in which: 

V is the vacuum in inches Hg, 
D is the tank diameter in feet, and 
h is the maximum recommended burial depth in 

feet, but not less than 3 feet. 

Exception: A lower internal vacuum may be used 
if it can be shown that the lower value, applied to 
the tank above ground, is representative of the 
specified value applied to the buried tank. 

MARKING 

18. General 

18.1 AlI required markings shall be permanent, 
such as paint or paper labels imbedded in clear 
resin on the outside surface of the tank. 

18.2 Each tank shall be legibly marked with the 
name of the manufacturer or a distinctive marking 
by which i t  may be identified as the product of a 
particular manufacturer. 

18.3 If a manufacturer produces tanks at more 
than one factory, each tank shall have a distinctive 
marking to identify it as the product of a particular 
factory. 

18.4 Each tank shall be marked with informa- 
tion that is deemed necessary by the manufacturer. 
This marking shall include at  least the following: 

A. “Maximum test pressure X psig” or the 
equivalent, in which X is 5 for tanks 10 feet (3 
m) in diameter or less and 3 for tanks larger than 
10 feet in diameter. 

B. “Keep tank vented,” or the .equivalent. ‘. 

C. “Follow installation instructions,” or the 
equivalent. 

D. The word “CAUTION” and the follow- 
ing or the equivalent: “To reduce the risk of 
damage to the tank, do not fill tank prior to 
backfilling.” 

E. “Do not roll or drop tank,” or the equiva- 
lent. 

18.5 If a tank has a steel deflection plate under 
only one opening as covered in item (2) of para- 
graph 6.1, the opening shall be marked to indicate 
that dipstick measurements shall be made only at 
that location. 

Paramph 18.5 effective October 19. 1983 

19. Installation Instructions 

19.1 Two copies of the manufacturer’s installa- 
tion instructions shall be provided with each tank, 
one of which shall be embedded in cleir resin on 
the outside surface of the tank. 

Paramaph 19.1 effective October 19.1983 

19.2 The installation instructions shall include 
(1) the method of intended lifting, including the 
intended distribution of the load between the 
fittings if more than one fitting is provided, and 
(2) indication that the backfill to be used shall be 
either pea g+avel or compacted, clean dry sand, as 
specified by the manufacturer. 
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4 Steel Tank Institute 886 ~ u n d e e  Road 

Suite 705 
Northbrook. Illinois 60082 
31 2/498-1980 

El:it'cli 2 6 ,  lYU2 

TO: STI  Members 

FKOM: S T I  S t a f f  

RE: Recommended Practice f o r  O p t i u n n l  In t e r io r  C o r r o s i o n  C o n t r o l  System 
f o r  S t e e l  Tanks 

Cen tlemen: 

Enc losed .  is a recommended p r a c t i c e  approved by tllc sti-P3@ E x e c u t i v e  Conuiiittec 
f o r  O p t i o n a l  I n t e r n a l  C o r r o s i o n  C o n t r o l  System € o r  S t e e l  Tanks.  

T h i s  s y s t e m  contains three components t o  p r o t e c t  a g a i n s t  i n t e r n a l  c o r r o s i o n .  
One area .where i n t e r n a l  c o r r o s i o n  c a n  o c c u r  .is under  t h e  f i l l  o p e n i n g  i n  the ' 
tank .  This area is s u s c e p t i b l e  + c a u s e  of tlir wear c a u s e d  by b o t h  F i l l l n l :  
t h e  t a n k  and  t a k i n g  d i p  s t i c k  r e a d i n g s .  The o t h e r  area s u s c e p t i b l e  to 
i n t e r n a l  c o r r o s i o n  is t h e  unwelded p l a t e  o v e r l a p s .  

Both of t h e s e  areas a r e . p r o t e c t e d  i n  t h e  a t t a c h e d  recommended p r a c t i c e .  
P l e a s e  n o t e  t h a t  t h i s  p r o t e c t i o n  relates t o '  t h e  s t o r a g e  o f  p r o d u c t s  
which are c o n s i d e r e d  non-co r ros ive  t o  s t e e l .  A list o f  s u c h  p r o d u c t s  
i s  c o n t a i n e d  i n  t h e  s p e c i f i c a t i o n .  

3 

e 
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.--- 'STEEL TANK INSTITUTE RECOMMENDED PRACTICE 

OPTIONAL. INTERIOR CORROSION CONTROL SYSTEM FOR STEEL TANKS 

PURPOSE: 

When s t o r i n g  a l i q u i d  t h a t  is considered non-corrosive t o  s teel  i n  a s t e e l  tank,  
s i g n i f i c a n t  i n t e r i o r  co r ros ion  w i l l  occur  only i n  t h e  presence of a water bottom and 
then only  a t  l o c a l i z e d  sites. These "hot spots"  ciin r e s u l t  i n  tank damage i f  c o r r o s i v e  
cond i t ions  are l e f t  unmit igated.  Those s i tes  are on t h e  tank  bottom under t h e  f i l l /  
gauge s t i c k  opening and a t  unwelded p l a t e  o v e r l a p s .  
co r ros ion  a t  t h e  ove r l aps  and provides  a co r ros ion  allowance under the  openings.  T h i s  
r e s u l t s  i n  e x c e l l e n t  i n t e r i o r  l eak  p r o t e c t i o n  and i n h i b i t s  l e a k s  due t o  i n t e r i o r  co r ros i c  

The i n t e r i o r  co r ros ion  p r o t e c t i o n  is s p e c i f i c a l l y  l i m i t e d  t o  t h e  fol lowing l i s t  of commor 
hydrocarbons which are cons idered  non-corrosive t o  s t e e l :  

benzene; phenol;  to luene ;  xylene.  

Corrosion P r o t e c t i o n  of  P o t e n t i a l  I n t e r i o r  Corrosion tfot  Spots  

Th i s  s p e c i f i c a t i o n  e l i m i n a t e s  

gaso l ine ;  gasohol of a n y  
, e thano l  t o  g a s o l i n e  r a t i o ;  f u e l  o i l ;  kerosene; j e t  f u e l ;  e thanol :  propylnol ;  bu tanol ;  

PROCEDURE : 

1. Wear Plates - I n s t a l l  E" wide by minimum E" long by 1/4!' minimum s tee l  
wear p l a t e  under each opening. 
pe r  F igure  1. 
t o  i n s t a l l a t i o n .  

I n t e r i o r  S e a l  Welding - The bottom 60° of a l l  l a p  o r  o f f s e t  c i r cumfe ren t i a l  
seams.shal1 be seal welded 30° each way from t h e  bottom c e n t e r l i n e .  

Weld i n  p l ace  wi th  1" weld a t  each co rne r  
Sandblas t  wear p l a t e s  t o  SSPC-SP-5 w l d t e  meta l  f i n i s h  p r i o r  

2 .  

3 .  In t h e  event  t h a t  i t  is i m p r a c t i c a l  t o  seal  weld t h e  i n t e r i o r  seal of t h e  
last  head f i t  i n  place i n  tanks where an access  manhole i s  n o t  r equ i r ed ;  
and where i t  is i m p r a c t i c a l  t o  i n t e r i o r  weld t h e  l a s t  head seam, t h a t  seam 
s h a l l  be ca thod ica l ly#  p ro tec t ed .  

This  p r o t e c t i o n  shall  be provided by two (2)  s t r i p s  a f  r e g u l a r  s i z e  diamond 
l i n e  anodes of e i t h e r  Hi-Amp Zinc o r  Hi-Pure Alloy Zinc.  

Process:  1. C u t  16" long s e c t i o n  of t h e  anode m a t e r i a l .  
P '5.'' ------+ 
---  - _ _  - _ _  - - _- - - - - - - 

2. Melt 1 1/2"  t o  2" of z i n c  o f f  each end exposing s tee l  
core  .wire .  

3. Form s t r i p .  t o  f i t  tank bottom cu rva tu re  and core  wire 
t o  f i t  s h e l l  o r  head p l a t e .  

- . -  - 
\- _ -  / - - -=  r y  . .  

4. P o s i t i o n  , t h e  two anodes according t o  F igure  2. 

5.  Weld anode core  wire t o  s h e l l  O K  head a t  both ends 
of anode. 

-- .. 



FLGURE-~  - - 
WEAR PLATE DETAILS 

- . .  . . 
3 

.-- 8" widc by minimum 8" long by 
U 4 "  minimum steel wear p la te  

1"  weld ( 4  places)  Tank Shel l  '*a 
FIGURE 2 

d INTERIOR ANODE LOCATION D E T A I L  

(Placement on unwelded head j o i n t  oniy)  

(Drawn from U.L. 58, Figure 6.1) i 

No. 12 

n 

I J 

I No. 20 

No. 17 

h 

NO ANODE NEEDED 

' NO. 13 

No. 18 

m 

No. 16 



Warranty 

Standard Tank for Petroleum Products 

We warrant that our underground tanks, i f  installed underground with proper backfill 
and otherwise installed in accordance with our instructions: 

1. Will meet our published specifications and will be free from material defects in 
materials and workmanship for a period of one (1) year following date of original 
delivery by us; 

2. Will not fail for a period of thirty (30) years from date of original purchase due to 
external corrosion; and 

3. Will not fail for a period of thirty (30) years from date of original purchase due to 
internal corrosion, provided the tank is used solely for gasoline, gasohol (90% 
gasoline and 10% ethanol mixture), 90.5% gasoline and 9.5% Oxinol-50* (4.75% 
methanol and 4.75% GTBA mixture), jet fuel, kerosene, diesel fuel or potable 
water at ambient underground temperatures; or used for fuel oil at temperatures 
not to exceed 15OOF. 

Our liability under this warranty shall be limited to, at our option, (i) repair of the defec- 
tive tank, (ii) delivery of a replacement tank to the point of original delivery, or 
(iii) refund of the original purchase price, and we shall not be liable for any labor, other 
installation costs, indirect or consequential damages or other damages in connection 
with such tanks. THE FOREGOING CONSTITUTES OUR EXCLUSIVE OBLIGATION 
AND WE MAKE NO EXPRESS OR IMPLIED WARRANTIES. OR ANY WARRANTY ~- 
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE 
WHATSOEVER, EXCEPT AS STATED ABOVE. 

OWENS-CORNING FIBERGLAS CORPORATION 
Nan-Corrosive Products Division 
FiberglasTower, Toledo, Ohio 43659 

'TMArcoChsrnical Co. 

Copyright 0 19840wens.CorningFiberglasCorp. Litnoin U.S.A.,JuM, 1984 PuS.No. 15.PE.9387-8 
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FIEERGUSS couporvi 

3 Eonths (90 days) Coupons * Fuel 
6 

_I_ 
1 2 - 3  . I. 5 

Heights (orams): 
Fina l  Weight 
Initial Ueight 

Xet Chanp 

134.22 
133.73 - 136.44 137.65 143.94 130.68 136.92 

136.24 331.90 142.43 130.66 134.12 

0.00 +5.75 +l. 51 i o .  02 i2.80 +0.29 

4 - 5 6  
4 .96  

io .02  

CI 

3.97 
4.00 

-0.03 

3 

-292 
-295 
-288 
-303 

.286 

.295- 
. .280,  
-297 

Dir.ensions ( inches) :  
Final Length 4.96 5.04 5.06 

4.96 4.96 5-06 

0.00 +On08 0.00 

4.97 5.@4 
4.96 5 - 1 0  Initial Lenoth 

. -  

Net 'Change io. 01 -0.06 

Final Width 3 

Initial Width 

.IJct Change 
Final Thicknesses 

.4.01 4.04 9.05 
4.01 4.00 4.04 

0.00 i o .  04 io. 01 

4.01 3.92. 
4.01 I 3 - 9 0  

0.00 io. 02 

-310 .297 .286 
.314 ,304 .296 
-293 -287 -311 
.3O2 -287 .307 

.280 .286 
-285 .293 
-294 -298 
.298 .283 

Initial Thicknesses ~ 

.275 -280 
-282 .290 
-. 288 .. 294 
.267 .279 

-31% .29? .286 
-317 ~ -308. .295 
.294 .276 .308 
.302 - .286 .302 

-305 .294 -300 

b 

.zag .290 .294 Avg. Final Thickness 
Avg. fnitial Thickness 

Avg. Net Change 

.306 -292 -298 -283 .286 -290 

-.Dol: +.OD2 +.002 i.006 i . 0 0 4  +.004 

-- - .. 
-, . .  .. 

; 

2A 
. '. . . 

i 
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FIEERCLkSS COU?O).SS -- . " . .  

Fuel - 
Heights (grass): 
Final. Weight 
I n i t i a l  Hkght 

1:et Change 

Dirmsions ( inches):  
Final Length 
I n i t i a l  Length 

Net Change 

Final. Hidth 
I n i t i a l  Width 

Net Change 

6 Honths (180 days) Coupans 

1 -- 2 3 4 .L 6 
' 1  

132.89 134.50 141.00 121.12 135.70 132.31 
132.81 134.58 139.63 120.88 135.26 131.65 

+o. 00 -0.08 +0.37 +O. 24 +0.44 iO.66 

4.96 s.07 
4.96 5-04 

0.00 +O -03 

4.00 4.07 
4.00 4.03 

0.00 +0.04 

. 
Final  Thicknesses 

-292 -282 .. 
..293 -287 
.282 .294 
-284 ' ,310 

I n i t i a l  Thicknesses I.-- -,- 

.293 -284 

.294 : -289. 

.204. ..290 

.2ES .307 

kvg.  Final Thickness .288 ,293 
Avg. Initial Thickness -203 .293 

Avg. Net Change *-.001: ,000 

5.06 
5.05 

io .01  

4.03 
4.02 

+0.01 

-286 
.304 
,310 
-303 

5.04 4.98 
5.05 4.96 

-0.01 +o. 02 

4 -05  a.O1. 
4.04 4.00 

io.01 +0.01 

5.04 
5.01 

+O. 03 

3.97 
3.96 

+o. 01 

.272 -291 
-264 -294 
.280 -299 
.286 .284 

.Z92 

.204 
.2E6 
,291 

-284 -269.- 
.307 ,263 
.309 .280 
.303 .281 

.301 .276 
-301 .273 

.ooo +.003 

. --._ i 

-' -289- .289.--- 
.296 .26S 
-299 . -264 
-284 -288 . 
-292 .268 
-292 .287 

,000 .+.001 

3A 



Flexural Strength* Results 

Flexural Strength 
One Month Results 

Three Month Results 

Six Month Results 

Figure 5 

U 
Base (ARC0 Clear) 

10 V% ETOH 

5 V% MEOH 
5 V% GTBA 

16 V% GTBA 

5 V% MEOH -. 

2.75 V% MEOH 
2.75 V% GTBA 

*% Retention from Original Value 
4A 



Flexural Modulus* Results 

Flexural Modulus 

* ' ,  
Figure 6 - - - 

One Month Results 

n e  
Base ~ A R C O  Clear) 

10 V% ETOH 

5 V% MEOH 
5 V% GTBA 

Flexural Modulus 
Six Month Results 

100 

80 

60 

40 

20 

0 
. __ - -- 

*% Retention from Original Value 
." .. 

5A 

16 V% GTBA 

0 5 V% MEOH 

2.75 V% MEOH 
2.75 V% GTBA 
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INDEX TO APPENDIX 

PAGE - 
LA ONE MONTH - W E I G H T S A N D  THICKNESS 

2A THREE MONTHS - T'EIGHTS AND THICKNESS 

3 A  S I X  MONTHS - W I G H T S  AND THICKNESS 

FLEXUP.?& STRENGTH RESULTS AT ONE, THREE, AND SIX MONTHS 

5 A  FLEXURAL MOD.ULUS RESULTS AT ONE, THREE, AND S I X  MONTHS 

6A BARCOL HARDNESS RESULTS AT ONE, THREE, AND SIX MONTHS 

E 

, , ' .  t .  



1 @nth (30 days) Coupons 

- 5 6 e Fuel 1' 2 3 4 - i , 
W&hts (gra;d: 

I n i t i a l  h'eight , 

*.et Change 

Final Height 137.10 136.83 152.86 133.31 
137.15 135.56 151.66 133.19 
_.- 

-0. os * +1.27 +1.20 +a. 12 .. 
142.55 138.13 
140.67 137.56 

+1.68 +0.57 

Dizsr ions  (inches): 
Final Length 5 ., 04 5.03 5.03 5.04 
I n i t i a l  Length 5-03 5.02 ' 5.02 5.03 

?:et Change 4-0" 01 4-0.01 +o. 01 *a. 01 

5.04 5.04 
5.10 5.02 

-0.06 +0'.02 

Final Width 4 'I 00 3.99 4.02 4-05 
I n f t i a l  width si99 3.97 4.02 4.03 

??et Change +0,01 4-0. 02 0.00 +0.02 

3.99 . 4-00 
3.99 3.99 

0.00 +o .01 

' 0  
-291 .307 
-304 .304 
-297 .297 
.278 ,278 

Final Thicknesses 
.:a4 -279 
.271 -284 
2 7 5  ,283 
-281 -276 

-348 
.322 
.311 
.344 

-311 
-300 
.309 
.294 

I n i t i a l  Thicknesses __ 
.I302 .277 
-291 .' .304 
.287 .288 

' .a35 .274 

.315 

.298 

.322 

.332 

-296 
.288 
.291 
-297 

-294 .274 - 
-303 -297 
.281 .310 

.292 -290 
k 

Avg. Final Thichness 
Xvg. I n i t i a l  Thickness 

X v g .  Net Change 

.331 
-317 

.304 
-299 

-3-0.11 

-292 ,297 
.292 .293 

.279 .281 

.291 .286 

0.00 +0.04 -.012 -.005 +O -14 

. - -. - .. 
8 . 

. a  J-4 . 



100 Year Results* 

Flexural Strength 

100 

80 

60 

40 

20 

0 

Flexural Modulus 

100 

80 

60 

40 

20 

0 

Figure 4 

1 nn 1 nn 

Barcol Hardness 

100 

80 

60 

40 

20 

0 
- - - - _. .- -- ._ 

*Results Obtained by Extrapolating One, Three, & Six Month Data 

U 
Base (ARC0 Clear) 

m 
10 V% ETOH 

5 V% MEOH 
5 V% GTBA 

16 V% GTBA 

5 V% MEOH 

2.75 V% MEOH 
2.75 V% GTBA 

7 
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Six Month Results 
, Fiberglass Coupon Thickness &Weight Changes* 

Thickness I 

(% Change) 1.1 
1.0 

0 

Six Month Results 
, Fiberglass Coupon Thickness &Weight Changes* 

Thickness I 

(% Change) 1.1 
1.0 

0 

-1.0 -1 

Weight 
(% Change) 1.0 

1 .o 

0 

Figure 2 

0 
Base (ARC0 Clear) 

10 V% ETOH 

5.V% MEOH 
5 V% GTBA 

16 V% GTBA 

5 V% MEOH 

2.75 V% MEOH 
2.75 V% GTBA 

*% Change from Original Value 

5 



10 Year Results" 
Flexural Strength, Flexural Modulus,.Barcol Hardness 

Flexural Strength 
100 

40 

20 

0 .  

Flexural Modulus 

100 
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40 

20 

0 

Barcol Hardness 

100 
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60 

40 

20 

0 

*Results Obtained by Extrapolating One, Three, and SCX MoG6 Data 

Figure 3 

U e 
Base (ARC0 Clear) 

m' 
10 V% ETOH 

5 V% MEOH 
5 V% GTBA 

16 V% GTBA 

*..r*:." .:.: ,._.:.:.:. 

5 V% MEOH 

2.75 V% MEOH 
2 7 5  V% GTBA 

I )  

6 
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I .  .. 
Table 1 

TESTS U : D  PROPERTIES OF TEST FUELS 

Fuel 1- 2- .4 5 6 3.. __- 
I_ 

i1.10 12.90 13-80 11.S 
1x.13 73.50 

Y l  TEA 

U n w r s G d  
Washed 

Gum, ng7100 nl 

Fuels Rust 
Fuels Rust + 

6 PTB ARC0 4910 

2D 
30 
40 
50 . 60 
70 
80 
9D 9 

EP 

M9 
PI, 
A I  
cv a9 
Sn 

t Pa,ffins ' 

t Olcfmr 
, t Haphlhcncr 

% Aromatics 

0.10 

0.01 0.00 . - I -  - 3.1 - - 
13.6 1o.m 
0.06, C 0.2 1 

D E* 
. A  A 

90 82 
112 111 
737 126 
163 139 
189 149 
233 173 
:a0 221 

% 2n 252 
311 295 
358 342 
421 , 405 

0.70 

0.00 

9.7 

u.7 

11.4 
c 0.2 

A 
A 

69 
1 os 

139 
160 - 
191 
225 
259 
308 
353 
438 

I i a  

0.09 

0.07 

0.1 

Y5.6 
- 

3.8 
c 0.2 

. A  
A 

Sa 
I la 
136 
154 
169 
178 
201 
2Q6 
292 
396 
418 

0.11 0.17 

0.012 0.09 

5.0 2.9 

- 2.9 
- - 

14.2 19.6 
0.6 0. a 
9- B* 
A A 

86 79 
102 .. 95 
112 107 
136 132 
177 160 
206 I sa 
133 216 
252 296 
307 290 
357 395 
921 426 

0.8 
0.01 

e 0.3 
4.003 

0. I 
C 0.3 
< 0.0s 

0.4 1.1 0.96 0.09 

C 0.3 6 8-2 C 0.3 C 0.3 
, 0.8 0.08 0.03 0.0011 

0.12 0.03 a n o s  c 0.03 . 
0.01 0.06 0.05 0.02 
0.3; c 0.5 a 8.5 C o.c 

c 6.05 0.1 F.04 3.0: 

59.2 
*12.4 

6.B 

24.4 

N T M  methad modif id i o  u s e  m water. 
. ** Autarnared~nethod.that uses no water. 

3 

. .  

0.5 
0.03 

c 0.2 
a 0 0 2  

0.03 

0.06 
a 0.4 



Six Month Results* 
Flexural Strength, Flexural Modulus, Barcol Hardness 
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Octane Enhancers 
NO. a208 
August 1982 

COMPATIBILITY OF FIBERGLASS WITH 
FUELS CONTAINING OXYGENATES 

TEST METHOD AND CONCLUSION 

Atlantic Richfield Company has completed a six-month progxam to 
determine the effect of fuels containing oxygenates on standard 
Owens-Corning Fiberglas (OCF) petroleum tank laminates. Six 
fuels were tested with coupons supplied by Owens-Corning Fiberglas 
Corporation. The fuels tested were a base fuel (ARCOclear unleaded 
gasoline), 10 .volume percent ethanol, 10 volume percent 0XIN0LTM50* 
blending component, 16 volume percent ARCONOLQ GTBA,. 5 valiune 
percent methanolp .and 5.5 volume percent OXINOLTM50 blending com- .. 

ponent. 

After being stored at llO°F,.coupons were removed from the fuels 
after one, three, and six-month periods. Owens-Corning tested the 
coupons for Flexural Strength, Flexural Modulus, and Barcol Hardness. 
These tests showed excellent property retention in all six fuels 
over the six-month period. There was also no siqnificant change in 
weight or thickness of the coupons over the six-month test. 

Additional evaluation of the one, three, and six-month data provides 
an estimate of the f2berglass tank service life for the six fuels. 

By extrapolating the data, there is a service life of no less than 
one-hundred years for all fuels tested. Owens-Corning typically 
uses this method to determine fiberg.l,ass tank life. The lowest 
property retentions were observed for the 10 volume percent ethanol 

* OXINOL is a trademark of the Atlantic Richfield Company for 
oxygenated blending components containing methanol and ARCONOLB 
gasoline-grade tertiary-butyl alcohol. OXINOLTM50 blending com- 
ponent is a blend of 50 volume percent methanol and 50 volume 
percent ARCONOL GTBA. 
@ 1982 by Atlantic Richfield: Company 

i 

, .  ARC8 Chemical Company 
Division of AllanlicRichlieldCampany 

OCTANE COMPONENTS GROUP I 1500 Market Street, Philadelphia, PA 19101 (215) 557-2642 
4550 Post Oak Place Drive, Houston, TX 77027 (713) 552-5061 

I. 



TEST m T H O D  AND CONCLUSION (Continued) 
I 

fue l s ,  which can s t i l l  be sa fe ly  s tored i n  OCF tanks for .  up t o  
! one-hundred years.  

i 

! supports t h i s  conclusion. 

There should be no problems with t h e  s torage of oxygenated f u e l s  
a t  t he  levels t e s t e d  i n  OCF tanks .  Data o b t a i n e d i n  t h i s  tes t  

. .  DISCUSSION 

Physical p roper t ies  for t h e  s i x  f u e l s  are given i n  Table 1. 

Figure 1 shows t h e  Flexural  Strength,  Flexural Modulus, and Barcol 
Hardness property r e t en t ion  values a f t e r  s ix  months. The 1 0  volume 
percent  ethanol f u e l  has the  lowest r e t en t ion  values, but a l l  
property r e t en t ions  w e r t  excel lent .  
six-month coupons w e r e  m o s t  important t o  the  program. 

Figure 2 Shows the  thiclcness and weight changes a f t e r  s i x  months 
expressed as a percent change from t h e  o r i g i n a l  value.  A l l  changes 
were minimal. 
i n  t h e  1 6  volume percent GTBA f u e l  and a 1 . 0 %  increase i n  weight i n  
the  1 0  volume' percent OXINOLmf50 fue l .  

Figure 3 shows ten-year r e s u l t s  and Figure 4 shows one-hundred year 
r e su l t s  f o r  Flexural Sti-ength, Flexural modulus, and Barcol Hardness. 
These r e s u l t s  w e r e  obtained by extrapolat ing the  one, th ree ,  and 
six-month data.  The 1 0  volume percent  ethanol f u e l  shows a 58% 
re t en t ion  fronuthe origfinal value f o r  Flexural  Modulus and Barcol 
Hardness a t  one-hundred years .  F i f t y  percent would be about t he  
m i n i m u m  considered acceptable.  The r e s u l t s  .show ,the o ther  f i ve  
f u e l s  would have serv ice  l i f e  beyond the  one-hundred years.  

The Appendix gives t h e  r a w  da ta  f o r  weight and thickness of t he  
f ibe rg la s s  coupons after one, th ree ,  and six months. Flexural 
Strength,  Flexural Yodulus, and Barcol Hardness r e s u l t s  a f t e r  one, 
th ree ,  and s l x  months are also shown. 

. .  

F i n a l  evaluation made on the  

The l a r g e s t  changes w e r e  a 1.1% increase 4 -  thickness 

2 

She information in this bulletin is believed to be accurate but all recommendations are made Without warranty. Since the conditions of use are beyond ARCO 
Chemical Company's control. The listed properlies are IllUStratiYB only. and no1 product specifications. ARCO Chemical Company disclaims any liability in 
connection with the use of the information, and doe; not warrant against infringement by reason 01 the use of any of its products in combination with other 
material or in any process. 

~~ ~ 
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I Barcol Hardness* Results 

Barcol Hardness a 
. 80 

60 

40 

20 

0 

Barcol 

100 

80 

60 

40 

'20 

0 

One Month Results 
Figure 7 

100 100 

U 
Base (ARC0 Clear) 

. I . .. . , - ~.. . 

Three Month Results 
- - - -  - 

Hardness i nfi 

Barcol Hardness Six Month Results 
118 
1 

100 

40 

0 
-1 

*% Retention from Original Value 

. I  

64 

m 
10 V% ETOH 

'. ._ ,. ..r 
5 V% MEOH 
5 V% GTBA 

16 V% GTBA 

5 V% MEOH 

2.75 V% MEOH 
,2.75 V% GTBA 



. . .  . .  
. . ,  I .. . 

10: 37 P OCF FAXCTf? X7104 NO. 004 002 

' UNDERWRITERS LABORATORIES INC. 
0 

,> ' #J - BMD. I IoI IxID(I .1uIyoLI mwa 
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Owens-Corning Fiberglas  Corporation 
A t t n r  Mr. Harland Fargo 
Graiivf.lle, 011 43023 

Our Mf oroncia t MtI7991 

P, 0.  BOX 115 

Eubjsctr Nonmetallic Underground s torage  Tanks for 
Petroleum Produat8 and Gaaohol (Regular 
UnlsCIded Garollne and 101 Muxlaturii ELhyl  
AlcQhc4 1 

Qsntlsmnn: 

I n  accordance with your request, t h i s  i a  t o  confirm t h a t  we 
have eetabl iehad L i s t ing  and Follow-up Service for your 
oompany under t h e  subjaat category. 

Thoas tank6 whioh have been producatl under our  L i s t ing ' and  
Follow-up Servioa w i l l  bear tho L i s t ing  Mark of Underwriters 
LaborstQTio8 Inc.  fox NQnmetallid Underground Storage Tank. 
f o r  Patroleum Products ana Gasohol ( Regular Unleaded Gaso- 
line and 109 Maximum EthyZ Alcohol). The L i s t ing  Mark on 
the  product  ie t he  only mathod pmvidad by UL t o  i d e n t i f y  
kanke which have been produced under i ts  Li8t ing  and FollOw- 
up 0.rvie.. 

Pro i sa t  Engineer 
Casualty and Chemic81 

Hazard8 Department , 

Engineering Group Laader 
Casualty and Chemical 

Hazards mspartmant 

, . I  
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e 

at ional 
Fire Protection 

Association 
NFPA 30 

Flammable and 
Combustible Liquids Code 

1984 
2-3.3 Corrosion Protection. Tanks and their piping shall be protected by 

either 
(a) a properly engineered, installed and maintained cathodic protection 

system in accordance with recognized standards of design, such as: 
1) American Petroleum Institute Publication 1632- 

1983 “Cathodic Protection of Underground Petroleum Storage Tanks 
and Piping Systems” 

2) Underwriters Laboratories of Canada ULC 603.1-M-1982 
“Standard for Galvanic Corrosion Protection Systems for Steel 
Underground Tanks for Flammable and Combustible Liquids”. 

3) Steel Tank Institute Standard No. sti-P3@, “Specification 
for sti-P3@ System of Corrosion Protection of Underground Steel 
Storage Tanks-1983’’ 

4) National Association of Corrosion Engineers Standard 
RP-01-69 (1983 Rev.) Recommended Practice-“Control of External 
Corrosion of Underground or Submerged Metallic Rping Systems.” 
(b) Corrosion resistant materials of construction such as special alloys, 

fiberglass reinforced plastic, or fiberglass reinforced plastic coatings, or 
equivalent approved system. Selection of the type of protection to be 
employed shall be based upon the corrosion history of the area and the 
judgement of a qualified engineer. 

rosion protection where evidence is provided that such protection is not 
necessary. 

(See API publication 1615-1979, Installation of Underground 
Petroleum Storage Systems, for further information?) 

The authority having jurisdiction may waive the requirements for cor- 

*AvailablefromAmeriean Petroleumlnstitute. 2101 L. St., N.W.. Weshington,DC20037. 
Reprinted bypermissionfromNFPA30, "Flammableand Combustible Liquids Code-1984". 

Copyright 0 1984, all rights reservedlNational Fire Protection Association 
BatterymarchPark, Quincy, MA02269 

Also Note: 
The BOCA Baeic Fire Prevention Code-1984 

And 
The SBCCI Standard Fire Prevention Code-1982 with 1984 Amendments 

have referenced NFPA 30 or adopted wording similar to it. 

1zPE-12650 LithoinU.S.A.May1984 owenr.CorningFiberglnsCorp.,PiberglasTower,Toledo,OII43659 



7. Installation Procedure-Dry Hole 
The same as single wall tanks.* 

~ ~ 

. Installation Procedure-Wet Hole 
same as single wall tanks.* 

9. Anchoring The same as single wall tanks.* 

10. Filling Primary Tank 
The same as single wall tanks.* 

11. Venting Primary Tank 
The same as single wall tanks.* 

12. Monitoring 
The monitoring system and method is the responsibiliy of the 
tank owner and/or operator. 
If the tank is monitored only on one end, the tank must be 
sloped so that the lowest elevation is the monitoring end. 

I -Monitoring Tube Access Fittings- 

The Owens-Corning double wall tank is designed to accom- 
modate a variety of monitoring systems. Every tank has a ‘/z” 
diameter monitoring tube-on both ends of the tank-to 
provide access to the space at the tank bottom between the 
inner and outer walls. A 4” fitting next to the manway pro- 
vides access to the monitoring tube. 

The cavity between the inner and outer 
walls should remain vented to the 
atmosphere. One of the monitoring tube 
access fittings can be piped as the 
cavity vent, 
A flexible dipstick is provided with each 
tank in one of the monitoring tubes. 

I . I 
ther Optional Methods of Monitoring: a? able or Wire Sensor (Not provided by Owens-Corning): 

The monitoring tube will accommodate a cable or wile sensor. 
The sensor is manually fed into the monitoring tube from the 
access fitting next to the manway. 

Liquid Head Pressure Leak Detector (Optional from 
Owens-Corning): Owens-Corning recommends and supplies 
a leak detector system, which operates on the principle of 
liquid head pressure. (See Owens-Corning Fiberglas pubtica- 
tion 3-PE-12707 for details). All Owens-Corning double-wall tanks 
are designed tointerface and function with the liquid head 
pressure monitor. 

Note: The liquid head pressure detector is not recommended 
for applications in freezing climates. Presently, the use of an 
antifreeze mixture in the tank cavity will void the Underwriters 
Laboratory rating of the tank. U.L, testing is currently under- 
way and is expected to be completed in early 1985 to deter- 
mine if an antifreeze mixture in the tank cavity is acceptable. 

Other Detectors: As an 
option, the Owens-Corning 
double wall tank (8’ diameter 
only) can be equipped with a 
universal leak detector port. 
This 2“ ID port provides 
direct access to the space 
on the bottom of the tank 
between the inner and outer 
walls. The top of the port 
extends through one of the 
manway covers for potential 
access from grade. A strike 
plate is provided at the bot- 
tom of the port to prevent 
dipstick damage at the tank 
bottom. 

13. Additional Information 
For additional information on other installation details see 
Owens-Corning Fiberglas publication 3-PE-9632 and 
3-PE-6304. If you have an installationsituationthat is not fully 
addressed in these instructions, contact your local Fibergias 
tank sales representative. If you are unable to contact your 
local representative, call: 

Fiberglas Tank Installation Manager 
Toledo, Ohio 
(419) 248-7371 

For information on tank repairs, call: 
Fiberalas Tank Field Service SuDervisor 
Tole&, Ohio 
(419) 248-8196 

‘Single wall tank imtailation instructions are detailed in OwensCorning 
Fjberg!as publication 3.PE-6304. 

OWENS-CORNING FIBERGLAS CORP. 
Non-Corrosive Products Divison 
FiberglasTower, Toledo, Ohio43659 

Pub. NO. SPE-1268i-A UthDlO U.S.&..Octobr. 1984 Copyrlght 0.1984 Olvens-Corning FlberglaS Corporation-all ilghls resewed 
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'Reg.TM-OwenS.COming FiberglasCoip. 

Fiberglas underground tanks must beinstalled according to 
these instructions and NFPA 30 and 31. Local codes may 
apply andshould beoonsulted. Failuretofoll?w these 
installation instructions will void the warrantyand may 
result in tankfailure. Proper installation of Fiberglas 
underground tanks is required to prevent tank damage and 
to insure long-term corrosion-resistant service. It is 
imperative to read, understand and foilow the insfructions 
below. 

1. Handling 

ground freeof rocksandforei! 

Doublewall tanks cannot be 
unloaded from the truck 
manually; acraneora 
backhoe of sufficient lifting 
capacitymust be used. Do not 
use chains, cables, straps or 
ropes around the tank-these 
devices may "point-load" the 
tankand damage thetankwall. 
Do not roll or drop tank. For 
temporary storage at the iab- 
site, set tanks on smooth 

2bjectsand rechock. 

2. Bed and Backfill Thesameassinglewalltanks.' 

3. Testing 
Before setting the tanksin the hole, tighten all fittings. Pressure 
test4'through 8'diameter tanks to5 psi asfollows: 

a. Outer WallTest: 
At the same time, pressure test both 
theinnertankand thecavity between 
theinnerandoutertankforatleast30 

SPSl AirTesl 

minutes. Soap the outertankand 
check for leaks asindicated by soap 
bubbles. An outer wall leak detected 

belore backfilling is simple to repair. Do not backfill a tank with a 
known orsuspectedleakin theouter wall. 

b.'nnerWa''Test: 
Release the pressure and ventthe 
primary tank (by openinq a manway 
fitting),-but maintain the 5 psi 
pressure on the cavity between the 
inner and outer wall for another 30 
minutesbut nomorethan60 minutes. 

Longer tests during rapidly increasing temperature may distort 
test results or could over-pressurize the tank. Use an air gauge 

Fiberglas underground tanks require the backfill material to 
provideasmuch as90% of thetanksupport.The installing 
contractor must be positive he has the correct bed and 
backfill and follows these instructions exactly. 
If you have any questions call your local Fiberglas tank 
representative. The tank warranty is void if other than 
approved bed and backfill materials are used without writ- 
ten approval from Owens-Corning Fiberglas, of if alternate 
materials do not achieve 90% standard proctordensity. 

with '/4 orV2 poundlncrementssothat changesin pressurecan 
be easily observed. Since there are manways. a tank with only an 
inner wall leak can be repaired in a backfilled condition. 
If a tank leak is discovered with either of the above tests, call the 
Owens-Corning Field Service Supervisor to schedule a tank 
repair. Telephone: (419) 248-8196. 
Do not approach endcaps or manways while tanks are under 
pressure. 

4. Hole Size Thesameassingle wall tanks.' 

5. Burial Depth 
Minimum burial depths are the same as single wall tanks. * Use of 
the optional liquid head pressureleakdetector may affect 
maximum burial depth. 

Theliquid reservoir usedwith 
the liquid head pressure detec- 
tor must be located no higher 
than 7 feet vertically from the 
tank top-this limitstheliquid 
head pressure exerted on the 
tank. 
Themaximum tank burial 
depth will be limited by the 
?'-foot vertical restriction ofthe 
reservoir. Allow a minimum of 2 
feet abavegrade for installation 

of the reservoir. Therefore, at jobsites with level grade, the 
maximumtank burialdepth ls5feet (7feetiess2feet). At jobsites 
with varying grade levels. the maximum tank burial depth should 
becalculated based on the7-foot vertical limitation on the reservoir 
placement. 

6. Filter Fabric-Hole Liner 
Thesameassinglewalltanks.* 



Fiberglas* Tanks for 

Specification 

Short Form: 
The contractor shall provide double-wall Fiberglas underground 
storage tanks U.L. labeled for petroleum products in size5 and 
with fittings as shown on the drawings. The tanks shall be 
manufactured by Owens-Corning Fiberglas. 
Tanks shall be tested and in~talled with pea gravel or approved 
alternate backfill material according to the current instaliation 
instructions (OwensCorning Fiberglas publication 3-PE-6304 and 
3-PE-12681) provided with the tank. 

Long Form: Section 13410 
GUIDE SPECIFICATION 

POLYESTER UNDERGROUND 
STORAGE TANKS 

OWENSCORNING FIBERGLAS 
DOUBLE-WALL REINFORCED 

Part I General 
1.01 Related Work Specified In Other Sectlons. 
A. Cast-in-Place Concrete: Section 03300 
B. Anchor Bolts: Section 05501 
C. Plastic Pipe: Section 15064 
D. Liquid Level Gauges: Section 15174 
E. Other Related Work-such as Excavation and Boiler Equipment 

0 
~~ ~ ~ 

1.02 Quality Assurance 
A. Acceptable Manufacturers: Owens-Corning Fiberglas Cow. 

B. Governing Standards: 
Toledo, Ohio 

1. ASTM Specification D4021-81. Glass Fiber Reinforced 
Polyester Underground Petroleum Storage Tanks. 

2. U.L. 1316. Underwriters Laboratories. Inc., Glass Fiber 
Reinforced Plastic Underground Storage Tanks for 
Petroleum Products. 

3. National Fire Protection ASSOC. (NFPA 30) flammable and 
Combustible Liquids Code and (NFPA 31) Standards for 
instailalion of Oil Burning Equipment. 

4. Factory Mutual File OFGA8.AF. 
5. National Sanitation Foundation Testing Laboratory, January 1984, 

listing of Plastic Piping System Components And Related 
Materials, Standard 15. 

Storage, Underground, Glass Fiber Reinforced Plastic. 
6. Military Specification MlL-T-S2777A, dated July 6, 1978, Tanks, 

Fuel Storage 
7. General Services Administration, Public Building Service 

Guide Specification, PBS: 1568. 
1.03 Submittals: 

a. Shop Drawings: Contractors shall submit copies of 
shop drawings for each tank. Drawings shall include all 
critical dimensions and show locations of all fittings and 
accessories, i.e., manways, ladders, hold-down straps, 
heating coils, etc. Materials of construction shall be in 
accordance with Section 1.02 of this specification. 

copies of 
manufacturer's literature. 

be affixed to each tank. 

copies of manufacturer's latest instailation instructions. 

copies of manufacturer's latest calibration charts. 

b. Catalog Data: Contractor shall submit 

c. Certification Plate: U.L. labels for petroleum prcducts shall 

d.  Installation Instructions: Contractors shall submit 

e. Calibration Charts: Contractors shall submit 

Part II Products 
2.01 Doubie.Wall Fiberglas Underground Storage Tanks. 
A. Loading Conditions-Tank shall meet the following design criteria: 

1. External hydrostatic pressure. Buried in ground with 7' Of 
overburden over the top of the tank. The hole fully flooded 
and a safety factor of 5:1 against general buckling. 

2. Surface loads: When installed according to manufacturer's 
instailation instructions tanks will withstand surface H-20 axle 
loads (32,000 ibs./axle). 

3. internal load: Primary tank and annular space shall withstand 
pressure test 01 5 psi on tanks of 4' through 8' diameters. 
Resulting in a 5 to 1 safety factor. 

as heating coils. ladders, drcp tubes, etc. when installed 
according to manufacturer's recommendations and 
lirnitations. 

4. Tanks shall be designed to support accessory equipment such 

B. Product Storage Requirements: 
1. Ail tanks must be vented. Tanks are designed for operation 

at atmosoheric DreSSure only. exceot for use with vaoor .. 
recovery'systems providing the pressure or vacuum does 
not exceed 1 psi. 

2. Tanks shall be capable of storing IiquMs with specific gravity 
up to 1.1. 

3. Maximum temperature. Tanks shaii be capable of Storing 
gasoline. gasohol (90% gasoline and 10% ethanol mixture), 
AV gas, jet fuel, diesel fuel or potable water at ambient 
underground temperatures, or fuel oil at temperatures not to 
exceed 15O'F at the tank interior surface. 

4. Tanks shall be chemically Inert to petroleum products. 



C. Dimensional Requirements (refer to OwensCorniig literature 
on gallonage.) 
1. Nominal capacity of the lank shall be 
2. Nominal outside diameter of the tanks shall be feet. 
3. Approximate overall length of the tanks shall be feet. 

1. Tank shaii have a space between the primary and secondary 
sheii walls to allow for the free flow and containment of all 
leaked product from the prlma!y tank. 

2. Tank shaii be designed to provide monitoring capability as noted: 
a. Accessibility to the tank bottom between the primary and 

secondary wails at both ends of the lank using a dipstick 
(one provided) or a cablelwire sensor (contractor provided). 
Tanks shaii have one 4" NPT fitting located on both ends 
of the tank for flexible dipstick or wire sensor. 

monitor lo  continuoisly monitor the primary and secondary 
tanks. Maximum head pressure is seven feet over tank top 
with a 5:l safety factor 

gallons. 

D. Annular Space 

b. Tank shaii be compatible with a liquid headpressure-type 

2.02 Accessories 
A. Anchor Straps-Provide glass fiber-reinforced plastic anchor 

straps for each tank shown. Number and locatiw of straps 
shaii be as specified by manufacturer. Each strap Shall be 
capable of withslanding the bouyancy load for tank diameter 
as shown. 
4'0- 4.2W Ibs. 8'0-25,WO Ibs. 12'0-26,000 ibs. 
6'0-18.000 Ibs. IO'o-32.000lbs 

Straps shaii be standard as supplied by the tank manufacturer. 

6. Certification Plate- Underwriters' Laboratory label 

C. Flanged Manways 
shaii be permanently affixed to each tank. 

1 Tne slaidard manways to be 22^ I D Tne 3W and 36 I D 
manways are opi.onal Tao 22" slandsrd manwa)s are p r ~  
uded w i n  each S d.arneter tank One 22" Slanoara n?antvay 
is provided with each 4' diameter tank. 

gaskets. bolts and covers. 
2. Ail manways will be.furnished complete with U.L. listed 

3. Location - refer to drawings for location. 
4. Manway risers 48" in diameter and 42" high.wii1 

be supplied to provide access lo the manway lid. A 
24" x24" galvanized Street box with a cover must be 
provided by contractor for at grade instaliation. 

5. Fiber glass manway extension tubes 24" long will be 
provided for the manways as outlined in section 3 above. 

6. Each standard steel manway cover shall have three 4" NPT 
fittings welded in place at 120degrees spacing. The 22" man- 
way cover.fittings are on an 8" radius from the center of the 
cover to the centeriine on the fitting. The 30* manway cover 
fittings are on a 12" radius; the 36" manway cover fitlings 
are on a 15" radius. 

D. Fill Tubes 
1. Tubes shall be fiber glass-reinforced plastic. 
2. Tubes shall be factory installed. 4" diameter, and shall 

include a 6" steel fitting with a double lapped reducer 
bushing to 4" diameter. 

5. Location - refer to drawings for location. 

1. Heating Coils-shall be standard item as manufactured andlor 

2. Localion-refer to drawings for location 

E, Heating ColislHotweils 

supplied by the tank manufacturer including 22" manway. 

F. FittIngsThreaded- NPT 
1. All threaded fittings on U.L.-fabeled tanks for storage of 

petroleum products shall be of a material of construction con- 
sistent with the requirements of the U.L,-label. Ail fittings to 
be supplied with threaded plugs. 

couplings. Reducers are to be used for smalle! Sizes where 
specified and provided by contractor. 

3. Thread Standards- All threaded fittings shall have machine 
tolerances in accordance with the ANSI standard for each 
fitting size. 

4. Strength- NPT fittings will withstand a minimum of 150 foot- 
pounds of torque and 1,000 foot-pounds of bending, both with 
21 factor of safety. 

2, All standard threaded fittings are 4" in diameter and shall be half 

5. Sizes Standard Other Sizes 
inlet 4" 
Outlet 4" 
Vent 4" 
Gauge 4" 
Fill 4" 

6. Location- refer to drawings for location. 
7. Suction Line-Shall be installed on site by the contractor. 

Diameter of pipe and grade and schedule as called out in other 
sections. 

Diameter of pipe and grade and schedule as called out,in other 
sections. 

9. All rigid piping shall be lermfnated 4" lrom the bottoms Of four. 
and eight loot diameter tanks. 

8. Return Line-Shall be installed on the site by the contractor. 

G. Ladders-Shaii be standard cafbon steel supplied by the tank 

H. Lifting Lugs - Provide lifting lug(s) on all tanks. Lugs shall be 
manufacturer. Refer to drawings lor location. 

capable of wilhstanding weight of tank with a safety factor of 
3101. 

I Monitor Filling (Universal Leak Detector Port) 
Tanks with 8' diameter shall have a 2' NPT monitoring fitting 
with a 2" straight verticle lube to provide access to the lank 
bottom between the primary and secondary tank. The tube 
assembly will be furnished with a U.L. listed strike plate and fiexi- 
bie coupling.The monitoring fitting will be located in one of the 
steel manway covers. 

~~ ~~ 

Part 111 Execution 
3.01, 3.02 Instaliation and testing 
Tanks shall be tested apd installed according to the current 
installation instructions provided with the lank (refer to OwensCorning 
Fibergias publicalion 3.PE-6304 and 3-PE-12661 and include as part of 
your specification). 

3. Tubes shall be standard items as manufactured and installed 
by the tank manufacturer. 

A FRP I I tubes sup?lleo o/ OfiensCornlng Olhel 11. LDeS 01 
ap2roprale oasign Can be s~p?lleo b j  COnlrsClD~ 

OWENS-CORNING FIBERGLAS CORP. 
Non-Corrosive Products Divison 
Fibergias Tower, Toledo, Ohio43659 

Pub. No. 3.PE.12748 Litho In U.S.A., August, 1984 

~ ~ ~~ 

Copyright @)1984 Owens-Corning Fiberglas Corporation-all rights resewed 



For Owens-Corning Double-Wall Tanks 

An Optional Monitoring System That's 
Simple and Totally Reliable 
The primary function of atankmonitor is to detect a breach in the 
inner or outer tankunder all circumstances. Only a pressuretype 
system will fulfill this criteria. Owens-Corning recommends and 
supplies aleakdetectorsystem. which workson the principle of 
liquid head pressure. 
This simple device, which has no moving parts or complicated 
control package, is also failsale. In the unlikely event of an Inner 
tank leak, the liquidmediain thecavity (the space between the 
twowal1softhetank)flowsinto theinner tank,therebypreventing 
any stored productfrom escapingfromtheinnertank,intothe 
cavity. 

C_ Water Table 

me.wa!bre_? 
Liquid media goesinlo 
tank; prevents product 
from escaping. 
&,wall breach 
Lluidmediagossinio 
tank excavation. 

The major component is a5-gallon translucent reservoir, which is 
piped (contractor provided) tothe tank and then filled with tap 
water.* Adropintheliquid level ofthe reservoir (indicating atank 
leak) can be visually observed. 

Reservoir-Model R5 
Atmospheric Vent With Mounbg Hardware 

Fiberglass Wall Mount~lg Shelf 

RemvaLie Lid 

FI 
L 

Evaporationin thereservoircwld bemisinterpretedasatankleak.To 
eliminatethispossibililyptastic hollowspheresfloaling ~1 thesurfaceofthe 
fluidwithinthe reservolrareusedtocontrolevaeoration. 

Optwnal Leak 
Simulator' 

pto four-12,CQO gallon tanks can beindividually monitored by 
l e  common 5-gallon reservoir. Largertank installations require 
lditional reservoirs. Typical piping layouts are presented on the 
xkside ofthis document. 
i optional electroniccontrol panel lor continuous monitoring 
idinstant alarm isavailablein anumberof conligurations.The 
pid sensing probe assembly is ready to mount to the reser- 
)ir(contractor provides thewiring from the probeassemblyto 
e control panel). The electroniccontrol panel senses the 
'esenceolliquidin the reservoirby measuring theconductance 
?tween the two stainless steel probes on the probe assembly. 
ieULlistedcontrol panel iscompletewith warning bell, panel 
Ihts, and transmission contactsfor other optional warning 
?vides (contractor provided) such asa telephone dialer, alight 
?aeon, etc 

Optional Control Panel 
And Probe Assembly 

Model SA0011 Shown 



Typical Piping Configurations 
(all piping materials provided by contractor) 
Double wall storage tanks can be individually monitored using 
one of two methods: 
a. Independent Monitoring 
Independently pipe each tank to a separate reservoir. An 
optional multiple tank control panel (model SA0014 or 
SA0014X) is used to monitor up to four separate reservoirs. 

ToTank#l To Tank #2 ToTank#3 

b. "Sight Glass" Manifold 
Independently pipe each tank to 
one common liquid reservoir. At 
the reservoir the piping is 
manifolded together using stan- 
dard piping components (con- 
tractor supplied). The fiberglass 
pipe serves as a "sight glass" 
on the manifold to distinguish 
which tank system is breached. 
If the optional contrd panel is 
specified, a single circuit control 
panel (model SA001 1 or 
SA001 1X) is used tornonitorthe 
common resevoir. 

Table A 
Maximum Number of 

Nominal Tank Capacity TankslS-Gallon Reservoir 

DWT-4 550 10 
DWT-4 1,000 
DWT-I 4,000 
DWT-1 6,000 
DWT-I 8.000 
DWT-1 10~000 
DWT-1 12.000 

6 
8 
fi 
5 
4 
4 

For mLit p e lank installalions s i n g  me "5 gnl glass ' man iold, 
aoditona rese'mrs may oe reqweo IO nande var)ing IiqLid 
reser,oir levels re% ting from lnerrna changes 

Pub. No. 3.PE.12707.8 Litho in U.S.A., October, 1984 

Optional Leak Simulator 

at the jobsite. This device (pip- 
ing and a valve) will allow the 
tank owner to periodically 
simulate a iank leak to test the 
liquid head pressure detector. 

I r n l  
Optional Electronic Control Panel 
Two bask types of control panels are available: 
MODEL SAOOtl is a singlecircuit control panel (wi!h one probe 
assembly) which is used to individually monitor a group of tanks 
manifcided to a cammon reservoir (See "Sight Glass" manifold 
piping configuration) or one individual tank 
MODEL SA0014 is a fouvcircuit control pan4 (with four probe 
assemblies).which is used to monitor up to four separate :eservoirs 
(see independent monitoring piping configuration). 
Both conlrd panel models are constructed of solid state electronic 
components and are UL listed. The control panel power source is 
I20 vclts A.C. (contractor provided wiring). The probe assembly 
circuit is an intrinsically safe circuit, i.e.. Ihe circuit is incapable of 
releasing sufficient electrical or thermal energytocause ignition of 
specific hazardous materials under "normal" or "fault" operating 
conditions 
Features Model SA0011* Model SA0014'* 

Number of 
monitoring circuits I 4 
Number of electronic 
sensing probe 
assernbbes 1 4 
Electrical compnnents Weatherproof' Weatherproof" 
rating (NEMA 4X) (NEMA 4X) 
Dimensions 10"H x 14"W x 2O"H x 17"W x 

All contrd panels include: 
* Panel lights for each circuit 

Transmission contacts (normally open) for phone dialer. 

8"D 10"D 

Alarm test button for each dircuit 
Warning bell 

(Not orovided bv OwensCornina). 
_I, 

* Panei housing materials: fiberglass - Two spare light bulbs 
Wall mounting hardware 

Note: All wiring materials are provided by lhe contractor. Wiring is 
required from the power source to the control panel and 
from the control pand to the probe assembly. 

'Available as explosion proof (NEMA 7X) option (Modd SA0011X) 
""Available as explosion proof (NEMA 7X) option (Modd SA0014X) 
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rente between 

A Fib.erglas underground tank will 
last the life of most facilities without 

I corrosion-caused leaks or failures. 
Corrosion-caused replacement costs 
are eliminated, as are periodic corro- 
sion testing procedures, and the 
additional expense and concern over 
environmental problems due to 

Fiberglas underground tanks. . .from 
Owens-Corning Fiberglas Corporation. 

I 

F 
0 .  
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Long Life 
Fiberglas underground storage tanks are used to store' 
petroleum fuels at ambient underground temperatures,not to 
exceed 150°F. Tanks to be used to store any'other materials 
must be cleared with OwensCorning Flbergias before pur- 
chase and installation. 

Fiberglas tanks are impervious to the effects of external corro- 
sion. Because they will not leak due to corrosion, Fibergias 
underground tanks eliminate worries over poilution and related 
environmental problems. 
Corrosion is caused by a direct current discharge from 
underground steel tanks. There are two sources of corrosion 
of steel tanks: galvanic action and stray electrical currents. 

Galvanic action is an electrical ceii phenomenon- which 
produces current. It is caused by such things as dissimilar 
metal, varying steel tank surface conditions and now 
homogeneous backfill. These conditions even vary within a 
single installation -so that when testing soil resistivity, several 
tests must be made at different points of the same site over a 
period of time, to make the resistivity test results valid and 
useful. Conditions which indicate that corrosion will occur from 
galvanic action include: soil resistivity, soil pH, differential 
oxygen (different levels of oxygen exist at different points 
around steel tanks). new steel added to installation with old 
steel tanks, and anaerobic bacteria. Other variable factors, 
which may contribute to corrosion include: high water table, 
cinders, landfill, de-icing salts, fertilizers and septic tanks. 

I 

Stray electrical currents are manmade. Through grounding, 
these man-made electrical currents return to their source, 
taking the path of least resistance. The current wilt travel 
along underground steel tanks, taking metal ions from the tank 
as the current leaves the tank, resulting In corrosion.There is 
no steel tank protective system that is effective against stray 
current corrosion. 
internal rust, contributing to many steel tank leaks and 
failures, is also eliminated with Fibergias underground tanks. 
External protection will do nothing to prevent internal rust. 
Factors which contribute to internal rust Include: condensation 
from the product, oxygen, formation and deposition of sludge, 
climatic conditions, and the presence of bacteria. 
in over 18 years and 85,000 installations there has never been 
a leak caused by external or internal corrosion with a 
Fiberglas underground petroleum storage tank. 

Reliable 
As further assurance of their reliability, Fibergias tanks and 
standard manufacturing processes were inspected and listed 
for storage of petroleum products by Underwriters Laboratory 
in 1965. Test data gathered since 1965 indicates that Owens- 
Corning Fiberglas underground tanks will last the economic 
design life of most facilities. 

Maintenance Free 
Because Fiberglas tanks are not susceptible to corrosion, 
they're maintenance free. There's no need for periodic testing, 
record keeping or replacement of cathodic protection systems 
You save the difference in time, money and concern over the 
service life of the tank and avoid potential financial liabilities. 

Strong and Durable 
Properly installed, Fibergias tanks are strong enough to with- 
stand constant traffic from the heaviest over-the-road vehicle 
(H-20 axle loads- 32,000 ibs./axle). 

Fiberglas underground tanks were designed to meet specific 
performance criteria in dry or fuliy flooded holes when 
properly installed. An empty tank may be installed (with 
specified backfill completely around tank) with 7' of water over 
the tank top with a 2:i safety factor against external 
hydrostatic pressure. 
All tanks must be vented, as tanks are designed for 
operation at atmospheric pressure only, except for use 
with vapor recovery systems provided the pressure or 
vacuum does not exceed 1 psi. 

I 

National Availability - 
Manufacturing plants located in Mt. UnionlHuntingdon, Pa., 
Valparaiso, ind., Conroe, Tex., Bakersfield, Cai., and 
Auburndale Florida, assure rapid delivery of Fiberglas tanks to 
any part of the United States. 
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Model D-3 & G.6 Standdrd Manway 

D.3 20,000 Gallon Mfg. Pt: 6. M. V. 

D.3 15,000 Gallon Mfg. Pt: 6, M, V. 

0.6  12,000 Gallon Mfg. Pt: 6, C, M, V. 

Manulacturlng Point - Coda 
a = Bakersfield, CA 
C = Conroe, TX 
M = Mt. Union, PA 
V = Vaiparaiso, IN 

STANDARD MANWAY TANK DATA 

NOMINAL ACTUAL STANDARD NOMiNAL 
CAPACIlY CAPACIJY NPT WEIGHT 
&MODEL (gals.) FiUiNG (ibs.) 

20,000 D-3 19,810 4" 3, 9. 
15,M)O 17-3 14,947 4" 3, 5, 
12,OW G6 11,630 4" 2 4, 
10,000 G6 9,730 4" 2 4, 

POSiTlONS 

Standard manway tank notes 
1. Hdddown strap rib looations are indicated by arrrows C 4. 

2 . 0  Indicates location of 12" sq. FRP encapsulated steel 
deflector plate under fitting opening for gauging tank. 

3. Manways are located in Gsitions: 12 and 13 for G-6 10,oW 
gallon tanks; 15 and 16 lor G 6  12,000 gallon tanks; 8 and 9 for 
D-3 15,000 gallon tanks; and 7 and 8 lor D-3 20,000 gallon 
tanks. 

4 



Model B.3, D-6 

D-3 20,000 Gallon Mfg. Pt: E, M, V. 

u - 2 9 '  6%" 

D.6 4,000 Gallon Mfg. Pt: B, C, M, V. 
--19' E%"-- 

;: 

0.6 2,000 Gallon Mfg. PI: B, C, M, V. 
4 k 2 '  'h" 4 k-2' 24" 

Manufacturing Point - Code 
B = Bakersfield, CA 
C = Conroe, TX 
M = Mt. Union, PA 
V = Valparaiso, IN 

STANDARD TANK DATA 
NOMINAL 
CAPACITY 
& MODEL 

20,000 D-3 
15,000 D-3 
6,000 D-6 
4,000 D-6 
2,WO D-6 

ACTUAL 
CAPACITY 
(gals.) 

14,947 
5,997 
3,918 
2,087 

19,807 

STANDARD 
NDT 

k b i N G  
POSITIONS 

NOMINAL 
WEiGHT 
(Ibs.) 

4,940 
3,722 
1,600 
1,100 
630 

Standard tank notes 
1. Holddown strap rib locations are indicated by arrows b4. 

2. Star!dard fittings are 4" NPT hall-couplings on all tanks. except 4" 
and 6" NPT hall-couplings on 15,000 and 20.000 gallon tanks. 

3 . 0  Indicates location ofdeflector piate under fitting opening for 
gauging tank. 

Madsto.order tank notes 
1. 6" and 8" NPT fittings cannot be located adjacent to lifting lug ribs 

2. Fittings cannot be installed on locations marked x, 
3. Manways cannot be located over end rib on any size tank. 

on 15,000 and 20,000 gallon tanks. 

Manway may be located over rib next to center joint on 15,WO and 
20,000 gallon tanks (requires movement of lift lugs to third rib from 
center joint). 

4 FRP encap% ate0 sleel delieclor pate (1 2" sq.) d e r  titi ng 
opel ng lor ga-g'ng tan6 .nLsl oe spec iiea. 

5 
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Model D-5, G-6 

G-6 12,000 Gallon Mfg. PI: B, C, M, V. 0.6 4,000 Gallon M f g .  Pt: B, C, M, V. 

G.6 8,000 Gallon Mfg .  Pt: B, C, M, V. 

G.6 6,000 Gallon Mfg .  Pt: B, c, M, v. 

D.5 1,000 Gallon Mfg .  Pt: B, C, M, V. 
U 1 R "  

I I.11' %"- 

0.5 550 Gallon Mfg .  Pt: V, C, M, V. 

Manufacturing Point - Code 
B = Bakersfield, CA 
C = Conroe, TX 
M = Mt. Union, PA 
V = Valparaiso, IN 

STANDARD TANK DATA 
NOMiNAL ACTUAL STANDARD NOMINAL 
CAPACITY CAPACITY NPT WEiGHT 
& MODEL (gals.) FITTING (ibs.) 

POSlTiONS 
12,000 G-6 11,630 
10,000 G-6 9,730 
8,000 G-6 7,830 
6,000 G-6 5,430 
4,OW G-6 4,030 1,220 
1 .OW D-5 971 400 

550 D-5 548 280 

Standard lank notes 
1. Holddown strap rlb lmations are indicated by arrows t 4. 

Straps to be located on lank shell wall on 550 and 1000 gallon model 
tanks only. 

2, Standard fittings are 4" NFT half-couplings on all tanks. 
3. 0 Indicates location of deflector plate under fitting opening for 

Mada4oorder tank notes 
I .  Fittings cannot be installed in locations marked+. 
2. Manways cannot be located over end rib on any slze tank. 
3. FRP encapsulated steel deflector plate (12" sq.) under fitting 

gauging tank. 

opening for gauging tank must be specified. 

I 

P 

V 
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MOdd D.3 - 12' diameter, MADE-TO-ORDER 

D.3 48,000 Gallon Mtg. Pt: V. 

ID H !  85." ID11' 4%" 

D.3 40,000 Gallon Mfg. Pt: V. 

i 

' 0  

i 

i 

! 

I 

i 
4 
I 

I 

I 
i 

io 11' 7%" ID 11' 4%" 

0.3 30,000 Gallon Mfg. Pt: M, V. 

D.3 25,000 Gallon Mfg. Pt: M, V. 

1' 9" 

Manufacturing Point - Code 
B = Bakersfield, CA 
C = Conroe, TX 
M = Mt. Union, PA 
V = Valparaiso. IN 

12' DIAMETER TANK DATA 
NOMiNAL . NOMINAL ACTUAL . 

CAPACITY CAPACITY WEIGHT 

i & MODEL (gals.) (Ibs.) 
48,000 D-3 47,661 1 1,925 
40,000 0-3 39,195 9,800 
30,000 17-3 31.205 7.800 
25,000 D-3 24,476 6,120 

I 
I 
I 12: Dlarneter madeborder tank notes 

1. Hold-down strap rlb locations are indicated by arrows 4. 

2. Fittings cannot be installed in locations marked *. Fittings 

3. A i  12' diameter tanks must have manways. Manways cannot be 

I 

I cannot be installed in adjacent rib spaces. 

located over end rib on any size tank. 
4. FRP encapsulated Steel deflector plate (12" sq.) under fitting 

opening for gauging tank must be specified. 
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Model D.6 - 12' diameter, MADE-TO-ORDER 

0 
D.6 48,000 Gallon Mfg. Pt: B. 

!E! 

D.6 40,000 Gallon Mfg. Pt: B. 

D.6 30,000 Gallon Mfg. Pt: B. 
40' 1%" 

1' 11Y 
+13" 1 k-12" 

D.6 25,000 Gallon Mfg. Pt: B. 

1' 17%" 
Icll" 

Manufacturing Point - Code 
B = Bakersfield, CA 
C = Conroe, Tx 
M = Mi. Union, PA 
V = Valparaiso. IN 

~ 

12' DIAMETER TANK DATA 

12' Diameter made.to.order tank notes 
1. Hold-down strap rib locations are indicated by 

2, Fjltings cannot be installed In locations marked *. 
arrows c 4. 

Two fittings cannot be installed immediately adjacent 
io one another. 

Manways cannot be located over end rib on any 
size tank. 

4. FRP encapsulated Steel deflector plate (12" sq,) 
under fitting opening for gauging tank must be 
specified. 

3. Ail 12' diameter tanks must have manways. 



Fiberglas Standard Flanged Manways 
Manways can be installed centered over any of the tank ribs 
except lor end ribs, lift lug ribs or hoiddown strap ribs. The 
standard manway (bearing loads to 1200 ibs.) is 22 inches in 
diameter equipped with an epoxy painted carbon steel cover 
and includes a gasket and 24 zinc coated %" X 1 Yz" bolts, 
nuts and washers. Fiberglas extension tubes or epoxy painted 
steel 22", 30" and 36" diameter extension tubes are available 
in two foot lengths which Include extra gasket and set of nuts, 
bolts and washers. 

~~ 

[Recommended Method 
~ 

rConCreie pad 
h"" 24"x24" manhole "",. 

Steel manway top 

48" ID- 

Fibergla? riser [ 
. ..,. .<v.;..: 
:::;,. .. w$ 6" rnin 

I , ., .. 

Alternate Method No. 1 
with Extension 

Aiternate Method NO. 2 
with Extenston Manhole ring and cover 

-Concrete pad 

Large Diameter Manways for a ' ,  I O '  and 12' 
diameter tanks 
A 30"or 36" Fibergias flanged manway can be installed over 
any tank ribs, except over end ribs, lift lug ribs or holddown 
strap ribs and the three end ribs on 12' diameter tanks. Aiter- 
nate Installation methods, numbers 1 and 2 as shown, are also 
acceptable. 

I I 
Steel manway tops 

30'' manway 
30-'X." holes on a 
35Y" ball Circle dia. 
36" manway 
32- %d' hales on a 
42%'' bolt circle dia. 

, I 

Fiberglas Heavyduty Flanged Manways 
Heavyduty 22" manways (bearing loads to 2400 Ibs.) are 
available, They can be installed in place of the standard 22' 
manways previously detailed. All 30" and 36" manways are 
heavyduty, 

Fiberglas heavy-duty manways must be specified on tanks 
equipped with helical heating coils, agitators or pumps with a 
total downward load greater than 1200 Ibs., but less than 
24M) ibs. 

Fiberglas Manway Location 
Manway space and location requirements vary with tank and 
manway diameters. See the following table. 

Fiberglas Fiberglas Fiberglas Number 
Manway Tank Manway Rlb Spaces 

I.D. Diameter Centering Required 
22" 6', 6', 10' over rib 2 

12' over rib space 3 
30" 6'. 8'. 10' over rib wace 3 . .  

12' over rib 4 
36" 6', 6'. 10' over rib wace 3 

1 2  over rib 4 

9 



Fiberglas Manway Riser Pipe Steel NPT Fittinas 

y- 

- - 
The Fiberglas manway riser pipe provides a non-corroding, 
spacious, economical access from a manhole box and cover, 
(traffic areas require reinforced concrete road surface) down 
to the tank manway. Since the bottom is open, the manway 
riser will fill with water as water surrounds it on the outside. 

The manway riser pipe is available in lengths from 30" to 54" 
in 6" increments, and consists of a 48" diameter tube, open 
at one end, and a 22%" centered square hole with rounded 
corners at the other end, 
A maximum of two manway risers nay  be used with tank 
sizes of 10,000 galions and larger: only one riser is permitted 
with tank sizes less than 10,000 gallons due to possible 
buoyant forces. 

4" I 

24"x 24" manhole box 
with cover (not supplied) r Reinforced concrete 

#5 rebar 8" OC both ways 
(24ayers) ~ 

Sump capacity 3 5  gallon 

r is not load bearing 

from center of riser 

v -  

Steel NPT fittings are available in 2", 4",  6", and 8" sizes. The 
2" Size 1s a full coupling, the 4",  6" and 8" sizes are haif 
couplings. Two 2" fittings or two 4" fittings may be located 
between the same two ribs perpendicular to the centerline of 
the tank. Ail other fittings are located along top centerline of 
tank. Changes in location off the top centerline of the tank will 
void the U.L. label. 

0 
Two fittinn I 

NPT half- 
coupling t 

Rib 
I 

-___- &#-I Y* 

1 
?rgias layup 

Tank Flberglas 2" or 4" NFT 
wall layup haifaupiings 

"x" Dlmendon on Double 2" Fittings Equals 5" 
"x" Dimension on Double 4" Fittings Equals 9" 

Fiberglas Sumps 
Fiberglas sumps are available to facilitate condensation 
removal. The sumps are 4" deep, and must be installed 
between ribs along centerline of tank bottom and are limited to 
one sump per tank. Special installation procedures must be 
followed when installing tanks with sumps. 
See the current issue of OwensCorning's installation instruc- 
tions (OwensCorning Fiberglas publication 3-PE-6304). 

Sumps are available for all tank sizes and models. 



' 0  
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0 
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Helical Heating Coils 
For viscous products, helical heating coils are available. 
Attached to a heavy-duty epoxy palnted carbon steel 22" i.D. 
manway cover, the 1-1/4" schedule 40 carbon steel heating 
coil is installed to leave clearance from the bottom of the 
tank. Suction and return couplings can be installed in the 
manway lid. (Not included with heating coil.) Coil area for heat 
purposes is 20.6 sq. ft. A heatlng coil can also be centered on 
30" and 36" rnanway covers. 

Heating Coli Material: carbon steel 

28" dla. x &"thlck 

24-%"holes on a 
25%'' bolt circle dia. 

2" NPT couplings (optional) 

I I 
1%" coli Inlet and outlet 

Heavyduty 22" 
ID manway 3" 

Tank Ladders 
Fiberglas tanks are available with a factory installed carbon 
steel ladder. Attached to the tank bottom with FRP mounting 
lugs, the ladders are retained at the top with FRP slip lugs on 
the trunk of the manway to aiiow for contraction and 
expansion of metal ladders. (Manway and ladder are sold 
separately.) 

YRP slip lug 
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4" Fiberglas Fill Tube 
Fiberglas fill tubes screw into the bottom of a E" x 4" double 
tapped reducer bushing which is inserted in a standard six 
inch NPT haif coupling. The bottom of the fill tube is located 
four inches above the bottom of the tank with the end slanted 
at 45' (unless otherwise specified). The top of the four inch 
opening is closed with a four inch threaded plug to facilitate 
shipment and testing. 

Flanged and Gusseted Nozzle 
Fibergias flanged and conically gusseted nozzles are available 
In 4" and E" sizes. They are rated at 1500 ft. ibs. for bending 
loads and 2000 ft. Ibs. for torque loading. The nozzles have a 
standard 1506 ANSi flange and requlre nuts, bolts, washers 
and full-faced 40-50 durometer gasket material (not shipped as 
part of flange). Changes in flange location from top centeriine 
of tank will void U.L.-label. 

6 x 4 "  doub[e tapped 

4" min. off tank bottom 
(6" min. In 12' diameter tanks) 

Tank bottom 

Fill Tube - for 4" fittings 
Fill tubes for 4" fittings are not supplied by OwensGorning 
Fiberglas, but are available from petroleum equipment 
distributors. 

Tube dips inside fill pipe to permit product to be dropped near 
bottom of tank. Tubes are usually furnished In standard 
lengths-flared at one end, straight cut at other. The straight 
end should be cut on a 45O angle and located four inches 
above the bottom of the tank (SIX inches in 12' diameter 
tanks). 

Tank bottom 

A-I 

Dimensions 
Flanae dia. A B X Y t - 

4" 9-3/4" 17" 3" 4" 15/16'' 
E" 15" 24" 5" E" 1-118" 

0 
Hole Lining 
Lining a hole with a filter fabric, a geo-textile product, 
prevents the migration of backfill materials while it allows 
water to readily pass. Since an underground tank relies on the 
surrounding backfill for 90% of its structural support, it is 
imperative to maintain the integrity and stability of the backfill 
material. 
Using a filter fabric is required on the following types of 
installations: tidal conditions or areas subjected to frequently 
changing water levels; unstable solis (muck or landfills); water 
conditions with sandy or silty soli, excessive vibration areas 
(near trains, heavy traffic, etc. 

Poiyetheiene is not considered an effective material 

Consult your OwensCorning Representative for filter fabric 
recommendations and use. 

. 
! 

12 



Fiberglas Hold-down Straps 
Fiberglas holddown straps are available for all tanks. These 
straps are pre-shaped to the contour of the tank ribs. The 
strap length is shown in the following table. 

Model Tank Diameter Strap Length 
D-5 4' 7' 3-1/2" 
D b  6' 9' 10" 
G-6 8' 14' 2" 
D-3, 10' 18' 
D-3, D-6 ' 12' 20' 4" 

~ ~~ 

Number Number 
Gallon Straps Gallon Straps 
Capacity Required Capacity Required 
550. 1000 2 25,000 8 
2,000, 4,000, 6,000 2 30,000 10 
8,000, 10,000 4 40,000 12 
12,000, 15,000 4 48,000 (D-6) 15 
20,000 6 48,000 (D-3) 16 

Guides located on the strap secure strap over rib. Guides 
located on top of the strap accommodate cables used in 
deadman-type anchoring procedures. Black arrows on tank 
wail b 4 Identify ribs on which hoiddown straps must be 
installed, i f  required. (See pages 4 through 10 for strap 
locations.) Do not use straps or cables between ribs on tanks. 

The anchor points on a four foot diameter tank should not be 
less than 5' apart; on a six foot diameter tank should not be 
less than 8' apart; on an eight foot diameter tank not less than 
10' apart; on a ten foot diameter tank not less than 12' apart; 
and on a twelve foot diameter tank not less than 14' apart. 
Anchor points, turnbuckles and cable clamps are not supplied. 

I I 

Minimums per anchor location 
Tank Diameter 6 '  or less 8' or more 
Wire rope (recommended 6 X 19 improved plow steel) 

Diameter 318 " 1/2" 

Turnbuckle diameter 
Hook Type 3/4" 1-114" 
Jaw or Eye Type 1/20 314" 

Installation . -  

FIBERGLAS UNDERGROUND TANKS MUST BE INSTALLED 
IN ACCORDANCE WITH THE INSTALLATION iNSTRUCTlONS 
(OwensCorning Fibergias publication 3-PE-6304). This 
document should be a part of your tank specifications. Some 
key installation steps are set forth below. For additional steps. 
see the installation instructions: 

Fibergias tanks must be pressure tested to 5 psi on tanks of 4' 
through 10' diameters and to 3 psi on tanks of 12' diameters 
with fittings soaped, before installation. Pressure testing helps 
insure that Fibergias tanks will provide years of dependable 
performance. 
installation is related to the procedure for steel tanks, following 
NFPA 30 and 31 practices. The difference Is backfill. Owens- 
Cornina reauires washed pea gravel type material-a 
naturaiy-rounded aggregate lf4" nominal size, ranging from 
1/8" to 3/4" diameter. 
If pea gravel Is not available in a specific area, washed stone 
crushings 1/8"-1/2" diameter, meeting ASTM C33 may be us- 
ed with satisfactory results. Other backfill materials must not 
be used without consulting Owens-Corning Fibergias. 
Tanks must not be-installed on timbers, beams or cradles. A 
minimum 12" approved backfill bed is required between.the 
tank and hole bottom or concrete pad. 

Adequate backfill support is essential to the performance of a 
Fiberglas tank. Fibergias underground tanks are designed to 
derive up to 90% of their support from highly compacted 
backfill, under certain stress conditions. Thousands of 
installations have shown that pea gravel or crushed stone 
provides the necessary support when pushed under tank 
ends and sides. 
Correctly installed, OwensGorning Fiberglas underground 
tanks mean virtually unlimited service in storing many types of 
petroleum products. Without corrosion-caused leaks. Without 
maintenance. And at less cost over the life of your storage 
system than with steel tanks. 

Warranty-Standard Tank for Petroleum Products 
We warrant that our underground tanks, if installed 
underground with proper backfill and otherwise installed in 
accordance with our instructions: 
1, Will meet our published specifications and wiii be free from 

material defects in materials and workmanship for a period 
of one (1)  year following date of original delivery by us: 

2. Will not fail for a period of thirty (30) years from date of 
original purchase due to external corrosion; and 

3. Will not fail for a period of thirty (30) years from date of 
original purchase due to internal corrosion, provided the 
tank is used solely for gasoline, gasohol (90% gasoline and 
10% ethanol mixture), avgas, jet fuel, diesel fuel, 
kerosene or potable water at ambient underground 
temperatures; or used for fuel oilat temperatures not to 
exceed 150°F. 

Our liability under this warranty shall be limited to. at our 
option, (i) repair of the defective tank, (ii) delivery of a replace- 
ment tank to the point of original delivery, or (iii) refund of the 
original purchase price, and we shall not be liable for any 
labor, other installation costs, indirect or consequential 
damages or other damages in connection with such tanks. 
THE FOREGOING CONSTITUTES OUR EXCLUSIVE 
OBLIGATION AND WE MAKE NO EXPRESS OR IMPLIED 
WARRANTIES, OR ANY WARRANTY OF MERCHANT- 
ABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE 
WHATSOEVER, EXCEPT AS STATED ABOVE. 
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Filsergbs" Tanks for 
Fuel Storage 

Specification 

Short Form: 
The contractor shall provide Fiberglas underground storage tanks 
U.L:iabeltd for petroleum products in sizes and with fittings as shown 
on the drawings. The tanks shall be manufactured by OwensGorning 
Fibergias. 
Tanks shall be tested and installed with pea gravel or approved 
alternate backfill material according lo  the current installation 
instructions (Owens-Corning Fibergias Dublication 3-PE-6304) 
provided with the tank. 

Long Form: Section 13177.1 
GUIDE SPECIFICATION 

REINFORCED POLYESTER 
UNDERGROUND §TO RAG E TANKS 

OWENS-CORNING FIBERGLAS 

~~ ~~ ~~~~~ 

Part I General 
1.01 Related Work Specified In Other Sections 
A. Cast-in-Place Concrete: Section 03300 
E. Anchor Bolts: Section 05501 
C. Plastic Pipe: Section 15064 
D. Liquid Level Gauges: Section 15174 
E. Other Related Work-such as Excavation and Boiler Equipment 

1.02 Quality Assurance 
A. Acceptable Manufacturers: Owens-Corning Fiberglas Corp. 

E. Governing Standards: 
Toledo. Ohio 

1. ASTM Specification D4021-81. Glass Fiber Reinforced 
Polyester Underground Petroleum Storage Tanks. 

2. U.L. 1316. Underwriters Laboratories, inc.. Glass Fiber 
Reinforced Plastic Underground Storage Tanks for 
Petroleum Products. 

3. National Fire Protection Assm. (NFPA 30) Flammable and 
Combustible Liquids Code and (NFPA 31) Standards for 
installation of Oil Burning Equipment. 

4. Factory Mutual File OFGA8.AF. 
5. National Sanitation Foundation Testing Laboratory, January 1984, 

listing of Plastic Piping System Components And Related 
Materials, Standard 14. 

6. Military Specification MlL-T-52777A, dated July 6. 1978. Tanks, 
Storage. Underground, Glass Fiber Reinforced Plastic. 

7. General Services Administration, Public Building Service 
Guide Specification, PES: 1568. 

~~~ 

8. Submittals: 
a. Shop Drawings: Coiltractors shall submit-copies of 

shop drawings for each tank. Drawings shall include all 
critical dimensioos and show locations of ail fittings and 
accessories, Le., manways, ladders. hold-down straps, 
heating coils. etc. Materials 01 construction shall be in 
accordance with Section 1.02 of this specification, 

b. Catalog Data: Contractor shall submit-copies of 
manulacturer's literature. 

c. Certification Plate: U.L. labeis for petroleum products shall 
be affixed to each tank. 

d. installation instructions: Contractors shall submit- 
copies of manufacturer's latest installation instructions. 

e. Calibration Charts: Contractors shall submit- 
copies of manufacturer's latest calibration charts. 

0 

1.03 Warranty-Standard Tank for Petroleum Products 
A. Tank manufacturer shall furnish a warranty stating as follows: 

We warrant that our underground tanks, if installed 
underground with proper backfill and otherwise installed in 
accordance with our instructions: 
1. Will meet our published specifications and will be free from 

material defects in materials and workmanship for a period 
of one (1) year following date of original delivery by us; 

2. Will not fail for a period of thirty (30) years from date 
of original purchase due to external corrosion, and 

3. Will not fail for a period of thirty (30) years from date of 
original purchase due to internal corrosion, provided the tank 
is used solely for gasoline, gasohol (30% gasoline and 
10% ethanol mixture). avgas. jet fuel, diesel fuel, kerosene 
or potable water at ambient underground temperatures: or 
used for fuel oil at temperatures not to exceed 150°F. 

Our liability under this warranty shall be limited to, at our option, 
0) repair 01 the defective tank, (ii) delivery of a replacement tank io  the 
point of original delivery, or (iii) refund of the original purchase price. 
and we shall not be iiabie for any labor, other installation costs, 
indirect or consequential damages or other damages in connection 
with such tanks. THE FOREGOiNG CONSTITUTES OUR 
EXCLUSIVE OBLIGATION AND WE MAKE NO EXPRESS OR 
IMPLIED WARRANTIES, OR ANY WARRANTY OF MERCHAN. 
TABlLlTY OR FITNESS FOR ANY PARTICULAR PURPOSE 
WHATSOEVER, EXCEPT AS STATED ABOVE. 

Part II Products 
2.01 Fibergias Underground Storage Tanks. 
A. Loading Conditions -Tank shall meet'the following design crlteria: 

overburden over the top of the tank. The hole fully flooded 
and a safety factor of 2:l against general buckling. 

2. Surface loads: When installed according to manufacturer's 
installation instructions tanks wiii withstand surface H-20 axle 
loads (32,000 ibs.iaxle). 

3. internal load: Tank shall withstand Dressure test of 5 mi on tanks 

I .  External hydrostatic pressure. Buried in ground with 7' of 

of 4' through IO' diameters; 3 psi an 12' diameter tanks. A 
5 to 1 safety factor. 

4 TanKs sna be oes gnec Io sJppor1 accessory equ pmenl SLcn 
as heamg coils. laaoers. orop iAes  elc when ,nstalled 
accordmq 10 manLlaClUrer s recommenoalions an0 
im tat ons :P 
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B. Product Storage Requirements: 

1. Ail tanks must be vented. Tanks are designed for operation 
at atmospheric pressure only, except for use with vapor 
recovery systems providing the pressure or vacuum does 
not exceed t psi. 

2. Tanks shaii be capable of storing liquids with specific gravity 0 UD 10 1.1. - 
3. Maximum temperature. Tanks shall be capable of storing 

gasoline, gasohol (90% gasoline and 10% ethanol mixture), 
AV gas, jet fuel, diesel fuel or potable water at ambient 
underground temperatures. or fuel oil at temperatures not to 
exceed 150'F a1 the tank interbr surface. 

4. Tanks shall be chemically inert to petroleum products. 
C. Dimensional Requirements (refer to OwensCorning literature 

on gallonage.) 
'1. Nominal capacity of the tank shall be-gallons. 
2. Nominal outsMe diameter of the tanks shall be-feet. 
3. Approximate overall length of the tanks shall be-feet. 

2.02 Accessories 
A. Anchor Straps- Provide glass fiber-reinforced plastlc anchor 

straps for each tank shown. Number and location of straps 
shall be as specified by manufacturer. Each strap shall be 
capable of withstanding the bouyancy load for tank diameter 
as shown. 
4'0- 4,200 ibs. 8'4-25.000 ibs. 12'4-26,oOO ibs. 
8'6-18.000 Ibs. 10'0-32,OOO ibs 

Straps shall be standard as supplied by the tank manufacturer. 
E Certii cation Plate - Unoerwrllers' Laooratory iaoei 

shall oe permanently ail xea to each tam 
C. Flanged Manways 

1. The standard manways lo  be 22" i.D. the 30" and 36" i.D. 
manways to be installed in 6'. 8', 10' and 12' diameter tanks 
only. 

2. All manways will be furnished compiete with U.L. approved 0 gaskets, bolts and covers. 
3. Location-refer to drawings for location, 
4. Manway risers 48" in diameter and 42" high wiii 

be supplied to provide access to the manway lid. A 
24" x 24" galvanized street box with a cover must be 
provided by contractor for at grade installation. 

p:ovided for the manways as outlined in sectmn 3 above. 
5. Fiber glass manway extension tubes 24" long will be 

D. Fill Tubes 
1. Tubes shall be fiber glass-reinforced plastic. 
2. Tubes shall be factory installed. 4"  diameter, and shall 

include a 6" steel fitting wilh a doubie lapped reducer 
bushing to 4" diameter. 

3. Tuoes snail be standaro terns as manLiacide0 ana 'nsta led 
oy me tan6 manufactLrer 

4. FRP fill tubes supplied by Owens-Corning. Other fill tubes of 

5. Location-refer lo  drawings for location, 
appropriate design can be supplied by contractor. 

~ 

E. Heating CoiislHotwells 
1. Heating Coils-shall be standard item as manufactured andlor 

2. Location-refer to drawings for location. 

1. All threaded Jittings on US-labeled tanks for storage of petroleum 
products shall be of a material of construction consistent with the 
requirements of the U.L.-!abel. Ail fittings to be supplied with 
threaded plugs. 

couplings. Reducers are to be used for smaller sizes where 
specified and provided by contractor. 

3. Thread Standards- Ail threaded fittings shall have machine 
tolerances in accordance with the ANSI standard for each 
fitting size. 

4. Strength-NPT fittings will withstand a minimum of 150 foot- 
pounds of torque and 1,000 foot-pounds of bending, both with 
21 factor of safety. 

supplied by the tank manufacturer including 22" manway. 

F. Fittings-Threaded- NPJ 

2. Ail standard threaded fittings are 4" in diameter and shall be half 

5. Sizes ' Standard Other Sizes 
inlet 4" 
Outlet 4" 
Vent 4"  
Gauge 4" 
Fill 4" 

6. Location - refer to drawings for location. 
7. Suction Line-Shall be installed on site by the contractor. 

Diameter of pipe and grade and schedule as caiied out In other 
sections. 

8. Return Llne-Shall be installed on the site bv the contractor. 
Diameter of pipe and grade.and schedule a i  called-out in other 
sections. 

9. All rigid piping shall be terminated 4" from the bottoms of four, 
six, eight and ten foot diameter tanks, and a minimum of 6" from 
the bottoms of twelve foot diameter tanks. 

G. Ladders-Shall be standard carbon steel supplied by the tank 
manufacturer, Refer to drawings for location. 

H. Lifling Lugs- Provide lifting lug@) on all tanks. Lugs shall be 
capable of withstanding weight of tank with a safety factor of 
3 to 1. 

Part 111 Execution 
3.01, 3.02 Installation and testing 
Tanks shall be tested and installed according to the current 
installation instructmns provided with the tank (refer to Owens-Corning 
Fibergias publication 3-PE-6304 and include as part of your 
specification). 
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Call today for additional 
information or help with your 
specifications 

Atlanta, Georgia 30328 
1155 Hammond Drlve 
Building C. Suite 3210 
(404) 956.1465 

Cleveland, Ohio 44129 
5700 Pearl Rd., Suite 104 
(216) 884-9440 

Greenbelt, Maryland 20770 
91 11 Edmonston Rd., Suite 401 
(301) 345-7300 

Houston, Texas 77060 
256 North Belt East, Suite 100 
(713) 445-6100 

Los Angeles, California 90040 
5933 Telegraph Road 
(213) 724-5383 

Ft. Lauderdale, Florida 33068 
541 South 441. suite 3 
(305) 975-6700 

New York, New York 10022 
717 Fifth Avenue 
(212) 759-3810 

Northbrook, Illinois 60062 
2215 Sanders Road 
(312) 480-4300 

Overland Park, Kansas 66210 
55 Corporate Woods, Suite 200 
9.300 W, 110th Street 
(913) 341-9100 

Scarsdale, New York 10563 
700 While Plains Road 

South San Francisco, 
California 94060 
477 Forbes Blvd. 
(41 5) 873-7950 

(914) 472-3900 

Tampa, Florida 33609 
4950 W. Kennedy Blvd., Suite 301 
(813) 877-7516 

Toledo, Ohio 43659 
Fiberglas Tower OB17 

Braintree, 
Massachusetts 02184 
25 Braintree Hill Park. Suile 305 

(41 9) 248-7000 

(617) 849-1340 

Pub. NO. 3.P66312-Q Ulha U.S.A., April, l984 
~ ~ _ _ _  ~~~~ 

OWENSCORNING FIBERGLAS CORPORATION 
hon.Corroslve Products Divis on 
Fiberglas Tower, To edo, Onio 43659 

cop,, qn, 1091 o*ono COl.li"G = wr213, COlDolal on 
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Cathodic Protection of Underground Petroleum Storage Tanks and Piping 
Systems 

1. Foreword 
. Persons planning to constmct an underground storage 
facility, replace existing underground storage tanks and pip- 
ing system, or cathodically protect existing underground 
storage tanks and piping should refer to-applicable 'local, 
state and federal fire, safety and environmental regulations , . 
as well as the' following publications and material: 

trically connected and they must also be in contact with an 
electrolyte. There are, therefore,.four components in each 
electrochemical corrosion cell: an anode, a cathode, a me- 
t a l k  path connecting the anode and cathode, ,and an elec: 
trolyte (See Figure 1). , 

0 At the. anode the base metal goes into solution (cor- 
rodes) by releasing electrons and forming positive metal 

: 

~~ 

ions. 
' 0  No metal-loss occurs at the cathode. However, other 

chemical reactions occur which consume the electrons 
released at the anode. 

0 The metal path connecting the anode and cathode con- 
ducts electrons generated by the chemical corrosion 
reactions at the-anode to the cathode where they are 
consumed. 

0 Positive currentflows through the electrolyte from the 

- 0 API 1615, Installation of Underground Petroleum- 

API 1621, Recommended Practice for,Blrlk Liquid Stock 

0 NFPA 30, Flammable and Combustible Liquids Code 
0 NACE RP-01-69, Control of External Corrosion on 

Underground or Submerged Metallic Piping Systems 
0 National Electrical Code 

, . 
Storage Systems 

Control at Retail Outlets 

- 
The information in this bulletin may be used by anyone 

desiring to do so, but the American Petroleum Institute shall 
not be held responsible or liable in any way, either for any 

anode to the cathode to complete the electrical circuit. 
In the case of buried stmctures the electrolyte is moist 
soil. ' . 

Corrosion is usually not limited to a single point as shown 

tiny micro corrosion cells may occur randomly over the 

loss or damage resulting therefrom, or for the violation of 
any federal, state or municipa1,regulations-with which it  in Figure Ii the of corrosion, thousands of 
may conflict. 

~. , .  

II. Scope 
This bulletin covers two methods for providing cathodic 

protection to buried steel petroleum storage and dispensing 
systems. Its intent is to provide information specific to steel 
structures buried at service stations such as motor fuel stor- 
age tanks and delivery piping, waste oil tanks, heating oil 
tanks, and automobile lifts. Information pksented for ser- 
vice stations is not necessarily applicable to buried tanks 
and piping used for other purposes. This bulletin is meant 
to serve only as-a general guide to marketers, architects and 
engineers interested in cathodic protection of underground 
petroleum storage and dispensing systems. Specific cathodic 
protection designs are not given. Such designs should-be , . 
developed or reviewed by a qualified corrosion engineer or 
a person thoroughly familiar with cathodic protection prac- 
tices. 

111. INTRODUCTION 
Corrosion may be defined as the deterioration of metal 

due to a reaction with its environment. External corrosion 
of buried steel structures is an electrochemical process. For 
the process to occur, areas with different electrical potentials 
must exist on the metal surface. These areas must be elec- 

metal surface resulting in relatively uniform metal loss. In 
pitting attack the individual corrosion cells tend to be larger, 
and distinct anode and cathode areas can often be identified. 
Metal loss may be concentrated within relatively small areas 
and substantial areas of the surface may be unaffected by 
corrosion. 

Both metal composition and environmental factors may 
determine which areas on a metal surface become anodes 
or cathodes. Steel is an inherently nonhomogeneous material 
and for a particular environment, potential differences be- 
tween adjacent areas can result from uneven distribution of 
alloying elements of.contaminants within the metal struc- 
ture, Differences in weld material'and the steel-plate can 
also cause corrosion cells. 

Physical and chemical properties of the'soil electrolyte 
may also influence the location of anodic and cathodic areas 
on the,metal surface. For example, differing oxygen con- 
centrations at different areas on a buried steel strncture may 
. generate potential differences. Areas with low oxygen levels 
become anodic areas and areas with higher. oxygen concen- 
rations become cathodic areas. This may result in more 
severe corrosion attack at the bottom of a buried tank than 
at the top of the tank since oxygen concentration in soil is 
primarily dependent on diffusion processes (See Figure 2). 
The same mechanism can also contribute to corrosion in 

..areas where clay or debris contact a steel tank buried in a 

1 
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ELECTROLYTE 

CURRENT FLOW 
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FIGURE 1. ELECTROCHEMICAL CORROSION CELL 
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CATHODIC PROTECTION OF UNDERGROUND PETROLEUM STORAGE TANKS 3 

sand backfill or where a tank is buried in two different types 
of soil (See Figure 3). 

Soil characteristics substantially affect the type and rate 
of corrosion occumng on buried structures. For example, 
dissolved salts influence the current carrying capacity of the 
soil electrolyte and help determine reaction rates at anode 

. and cathode areas. Soil moisture content, pH (measure of 
acidity), and the presence of sulfides also influence corro- 
sion. These factors, and perhaps others, interact in a com- 
plex fashion to influence corrosion'at each location. 

Corrosion processes described above are often referred 
to as galvanic corrosion. In addition to galvanic corrosion 
stray current and bimetallic corrosion may also be encoun- 
tered on buried steel structures. Like galvanic corrosion, 
these corrosion processes also involve electrochemical re- 
actions. 

0 Stray currents are electric currents which travel through 
the soil electrolyte. Direct current (DC) stray currents 

I 

are the most common and potentially the most dam- 
aging. These currents are generated from grounded DC 
electric power operatfans incliding electric railroads, 
subways, welding machines and cathodic protection 
systems. Stray currents may enter a buried metal struc- 
ture and travel through the low resistance path of the 
metal to an area on the structure closer to the current 
source: Current leaves the structure at this point to 
return-io the source through the soil kiectrdyte. Cor- 
rosion occurs at the area where current leaves t h e b t k -  
ture (See Figure 4). 

e .Bimetallic corrosion occurs when two metals with dif- 
ferent compositions are connected in a'soil electrolyte. 
For example, bimetallic corrosion can occur where a 
bronze check valve is joined to steel piping or where 
galvanized pipe is connected to.a steel tank. In the 
bronze check valvelsteel pipe example,.the steel pipe 
becomes the anode and the bronze check valve is the 

- 

- 

0 

0 '  

SERVICE STATION 
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\-\ 
rlON OF ELECTRIC 
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FIGURE 3. CORROSION CAUSED BY DISSIMILAR SOILS 

i 



4 API PUWCATION 16s 

? BUS POWER WIRE 

+ 4. - - - - 
GENERA~OR 

FIGURE 4. STRAY CURRENT CORROSION 

cathode. Since current takes the path of Ienst resistance, 
the most severe corrosion attack on the steel pipe occurs 
in the area immediately adjacent to the check valve 
(See Figure 5). 

Corrosion of buried steel stmctures may he ieliminated by 
proper application of cathodic protection. Cathodic protec- 
tion is a technique for preventing corrosion by making the 
entire surface of the metal to be protected a Fthode of an 
electrochemical cell. Corrosion is not eliminated. It is sim- 
ply transferred from the metal surface to an external anode. 

There are two methods of applying cathodic protection 
to underground metal structures: 

0 Sacrificial or galvanic anodes 
0 Impressed current 

For sacrificial or galvanic anode systems, a metal anode 
more negative than steel in the galvanic series (see Table 1 
for a partial galvanic series) is electrically connected to the 
structure to be protected and buried in the soiL A galvanic 
corrosion cell develops and the active metal ayode corrodes 
(is sacrificed) while the structure becomes cathodic and is 
protected. As the protective current enters the structure it 
opposes, overcomes, and prevents the flow of any corrosion 
current from the metal structure. The protective current then 
returns to the sacrificial anode through a metallic conductor 
(See Figure 6). 

Advantages of sacrificial anode cathodic protection sys- 
tems include: 

0 No external power supply is necessary 
0 Installation is relatively easy 
0 Costs are low for low current requirement situations 

Table I 
PRACTICAL GALVANIC SERIES 

(Neutral Soils and Water) 

METAL 

Commercially pure Magnesium 
Magnesium Alloy @%AI, 3%Zn, 
0.1 5%Mn) 
Zinc 
Aluminum Alloy (5%Zn) 
Commercially pure Aluminum 
Mild Steel (Clean and Shiny) 
Mild Steel (Rusted) 
Cast Iron 
Lead 
Mild Steel in Concrete 
Copper, Brass, Bronze 
tligh Silicon Cast Iron 
Mill Scale on Steel , 
Carbon, Graphite, Coke . 

VOLTS 
(REFERENCED TO 

COPPEWCOPPER SULFATE) 
- 1.75 
-1.6 

-1.1 
-1.0 
- 0.8 

.-0.5 to -0.8 
-0.2 to -0.5 

-0.5 
-0.5 
-0.2 
-0.2 
-0.2 
-0.2 
+0.3 

B Maintenance costs are minimal after installation 
Interference problems (stray currents) on foreign struc- 
tures are rare 

e Sacrificial anodes may be attached directly to new, 
coated tanks by tank manufacturers 

Disadvantages of sacrificial anode cathodic protection 

m Limited driving potential 
e Low current output, preventing protection of other 

0 Subject to soil resistivity limitations 

systems are: 

Structures 
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CATHODIC PROTECTION OF UNDERGROUND PETROLEUM STORAGE TANKS 5 

METALLIC CONDUCTORS WITH THREADED CONNECTIONS 

FIGURE 5. BIMETALLIC CORROSION 

-. .. 
, PAVEMENT.-% 

, , SOIL ELECTROLYTE :.." . 1- 

SULATED COPPER WIREA 

,- 

FIGURE 6. SACRIFICIAL ANODE CATHODIC PROTECTION 
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0 Not applicable for protecting large bare steel structures 
0 Possibility of a short life 

The second method of applying cathodic protection to a 
buried metal structure is to use impressed current from an 
external source. Figure 6 illustrates a typical installation of 
this type using an AC power supply with a rectifier. The 
DC current from the rectifier flows through the soil to the 
structure from a buried electrode. In this case there is no 
need for the anode itself to corrode to provide current to 
the structure, so impressed current anodes are typically made 
of relatively inert materials. . 

Advantages of impressed current cathodic protection sys- 
tems are: 

0 Large driving potential 
0 High current output capable of protecting other un- 

derground steel structures with a low operating cost 
0 Possibility of flexible current output control 

I 

! 

0 Applicability to almost any soil resistivity 
0 Capable of protecting large bare steel stmctures 

Impressed current cathodic protection systems have the 
following disadvantages: 

Q May cause interference problems (stray currents) on 

UI Possible to deliberately or unintentionally switch off 

6 Systems must be monitored and maintained on a reg- 

foreign structures 

current and eliminate protection 

ular schedule 

As indicated by the advantages and disadvantages of sac- 
rificial and impressed current systems listed above, the type 
of system selected for a particular location may depend upon 
a number of factors. In general, systems and designs selected 
should provide corrosion protection while optimizing in- 
stallation, maintenance and operation costs. New, coated 

A.C. POWER 

RECTIFIER 
- .  -. 

PAVEMENT - r- 
I 

INSULATED. 
COPPER WIRE 

TANK 

IMPRESSED 
CURRENT ANODE 

0 

FIGURE 7. IMPRESSED CURRENT CATHODIC PROTECTION 
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0 tanks and piping may be protected by either system, whereas 
existing installations will normally require impressed current 
systems. Since complete corrosion protection of buried 
structures under cathodic protection depends upon proper 
system design, it is recommended that cathodic protection 
systems should be designed by qualified corrosion engineers 
or other persons thoroughly familiar with cathodic protec- 
tion. 

Consideration should be given to the following factors in 
‘developing cathodic protection designs for buried structures: . -  - 

0 Soil resistivity 3 .  

I Present and future current requirements 
Life of the cathodic protection system in relation to 

0 Presence of stray currents 
0 Anode placement to provide uniform protective current 
0 Condition of the structures to be protected: Are they 

new or old, coated or bare 
Selection of a system to minimize excessive current 
output which can harm, structure-coatings or produce 
interferences with nearby buried structures 

0 Reliability of cathodic protection system components 

the intended life of the structures to be protected 

0 
In some instances on-site surveys may be ‘equired to 

obtain information necessary for specific designs. In other 
cases designs may be sufficiently.versatile to cover the wide 
range of conditions normally encountered. 

The installation of cathodic protection s,ystems involves 
the use of wire conductors connecting anodes and structures, 
anodds and test stations, and anodes and rectifiers. The exact 
location of such wiring and anodes should be carefully iden- 
tified on a plot plan of the facility, and a copy of this plan 
should be maintained by the owner. . 

IV. Sacrificial Anode Protection 
Corrosion protection with sacrificial anodes may be used 

in preference to an impressed current system where current 
requirements are low. Magnesium anodes are most com- 
monly used although zinc anodes may be employed to ad- 
vantage in low resistivity soils. Low driving voltages and 
low current out-puts (usually less than 0.10 ampheres per 
anode) generally limit sacrificial anodes to cathodic protec- 
tion of well coated structures. New installations involving 
coated tanks and/or distribution piping are particularly ame- 
nable to sacrificial anodes for providing corrosion protec- 
tion. 

Underground storage tanks are available from tank man- 
ufacturers with sacrificial anode cathodic protection systems 
already attached. Current requirements are minimized by 
plant application of long-lasting corrosion resistant coatings. 
Sacrificial anodes are attached at the plant with anode weight 
and size determined by the tank size. Nan-conductive bush- 

ings and flanges are provided with each tank to insulatethe 
tank from any extra current demand frdm associated metal 
piping. These bushings and flanges must be used to protect 
the tank and maintain the supplier’s,warranty. These tanks 
may also be obtained with pla?t installed test leads. which 
facilitate field monitoring of anode current output.and tank 
!o soil potential. 

These pre-engineered Sathodic protection systems for new 
tanks were developed to satisfy requirements for most soil 
situations. In some instances, such as locations with low 
soil resistivity, the life of these systems may.not be as long 
as expected. Conditions under which long term corrosion 
.protection is afforded should be determined by purchasers 
and compared with conditions present at proposed instal- 
lation sites. 

Tanks with pre-engineere$ cathodic protection systems 
must be given careful handling dudng transportation and 
installation to protect against coating damage or rupture of 
anode packages. Anode wires, test leads, tank coating and 
tank isolation bushings should be inspected for obvious dam- 
age prior to final installation. As with any cathodic protec- 
tion system, a regular monitoring program after installation 
is necessary to determine that corrosion protection is being 
maintained. 
, Field installed sacrificial anode cathodic protection sys- 
tems may also be used to protect new orexisting well-coated 
tanks and piping. In general, a coal tar coating routinely 
applied t o  steel petroleum storage tanks should not be con- 
sidered to be an adequate coating for cathodic protection 
purposes. Many of the coqosion resistant coatings used on 
cathodically protected.petroleum pipelines (see NACE RP- 
01-69) are appI/cable as coatings~for. buried petroleum stor- 
age tanks q d  dispensing piping. Effective coatings are needed 
to reduce current requirements of these structures to levels 
which can be supplied over a long term by sacrificial anodes. 

With information on soil resistivity, total surface area to 
be protected and coating, quality, current requirements for 
new or existing buried structures may be estimated. For 
existing structures, it is also possible to quantitatively de- 
termine current requirements by electrically connecting bur- 
ied structures to a variable DC power source and measuring 
structure to soil potentials ys a copper-copper sulfafe elec- 
trode. The.observed current output needed to achieve a 
desired cathodic protection criteria may then be used for 
designing a cathodic protection system for the structures.. 

Three sacrificial anode materials are commonly used for 
soil installations: 

0 high potential magnesium alloy 
0 standard magnesium alloy 
0 zinc 

Magnesium and zinc anodes prepackaged in chemical 
backfill are readily available in a number of size and weight 

.-. . .  
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configurations to.provide current output and anode life de- 
sign flexibility. The use of a chemical backfill with anodes 
is necessary for reliable operation in soil eiivironments. 
Chemical backfill promotes anode efficiency, lengthens an- 
ode life and keeps anodes moist. 

The number of anodes required for providing cathodic 
protection to buried structures depends largely upon total 
current requirements, but current distribution factors should 
also be considered. Where several anodes are needed for a 
structure, better current distribution (more uniform polari- 
zation) may be achieved by distributing the anodes uni- 
formly around the structure. In the case (?f new tank 
installations, sacrificial anodes are often placed parallel to 
the tank walls, at or near the level of the tank bottom. For 
petroleum distribution systems, anodes are typically in- 
stalled below the piping at a depth of about five feet, In- 
stallation of anodes at these locations for tanks and piping 
serves two purposes: 

e it helps assure anodes remain in a moist environment 
and 

e it provides better current distribution to the lower por- 
tion of the buried structures where corrosion is typically 
most severe. 

A low resistance electrical connection must, be made be- 
tween the structure to be protected and the sacrificial anodes 
lead wire. For new installations and where safety consid- 
erations permit, powder weld connections; (t:.g. Cadweld 
or Thermit type) should be used. In some situations, safety 
factors may dictate the use of mechanical connections. Such 
connections should he carefully made since poor electrical 
contact will increase the effective circuit wire resistance and 
limit the amount of useful current available from the anode. 
All exposed metal at structure-lead wire connections should 
be waterproofed and coated with electrical insulating ma- 
terial. This will prevent bimetallic corrosion between the 
copper wire and the steel tank if the sacrificial anode should 
fail at some time'in the future. 

Current output of sacrificial anodes is limitecl and cathodic 
protection designs typically do not provide sufficient current 
for protecting adjacent buried structures. For this reason, 
the structure to he protected should be electrically insulated 
from other buried metal structures including electrical con- 
duit. Properly installed insulating unions and bushings are 
effective for accomplishing electrical isolation. Location of 
these insulating fittings will depend upon the cathodic pro- 
tection design and the extent of the structure to be cath- 
odically protected. These insulating fittings should be 
inspected after installation to .insure no damage has oc- 
curred. 

Where electrical isolation is essential for adequate cor- 
rosion protection, particular care should be taken to assure 
that the structure to be protected is insulated from any buried 

metallic powder conduit. For example, petroleum distri- 
bution piping protected by sacrificial anodes should have 
an insulating union at each dispensing unit, and protected 
underground storage tanks with submersible pumps should 
include insulating bushings between the pump riser pipe and 
the tank. 

There are several criteria for determining if adequate cath- 
odic protection bas been achieved on buried structures. The 
most cbmmon criterion for underground petroleum storage 
tanks and piping systems with sacrificial anode protection 
is a negative voltage of at least 0.85 volts. This potential 
is measured between the structure and a saturated copper- 
copper sulfate reference electrode contacting the soil elec- 
trolyte and with sacrificial anodes attached. 

Routine structure to soil potential measurements for eval- 
uating the extent of corrosion protection are often difficult 
to obtain at petroleum storage and distribution sites because 
the buried structures are covered by asphalt or concrete 
pavement. While valid potential measurements are possible 
through asphalt or concrete, special equipment and trained 
personnel may be required to obtain and interpret these 
results. More reliable.results can be obtained by installing 
permanent access manholes through the pavement to the soil 
at the time cathodic protection is installed. The number and 
location of soil access manholes will depend upon the cath- 
odic protection design and placement of sacrificial anodes. 
In general, the access manholes should be placed to measure 
potentials over the structure at points farthest from the sac- 
rificial anodes or in shielded areas. 

As an alternative to making structure to soil potential 
measurements as described above, long-life reference cells 
should be permanently installed in the soil near protected 
structures. Specially designed copper-copper sulfate or 
packaged zinc reference cells are commercially available 
for this purpose. These reference cells are typically located 
within several inches of the structure in areas wliere current 
distribution may be poor, at points farthest from attached 
anodes, or under the tank. Acceptable potential readings at 
such locations, according to the criterion above, are a good 
indication that adequate corrosion protection has been achievkd 
on the entire external structure surface. 

Lead wires attached to the buried reference cells should 
be run to a permanent test station at the site to allow easy 
attachment to test instruments. It may also be convenient 
or necessary to attach a test lead to the buried structure and 
run.3 to the test station to facilitate periodic potential mon- 
itoring. 

Structure to soil potential measurements are made by 
electrically connecting the buried structure to the negative 
terminal of a suitable high resistance voltmeter (e.g. 50,000 
ohm internal resistance or higher). The positive terminal of 
the voltmeter is connected .to a properly placed reference 
cell. When a buried zinc reference cell is used, a negative 



CATHODIC PROTECTION OF UNOERG 

1.1  volts must be added to.the observed voltmeter reading 
to obtain a potential reading comparable to that which would 
result.from using a copper-copper sulfate reference cell. 

Where sacrificial anodes have been installed, their proper 
operation should be confirmed by a qualified person within 
six and twelve months of installation, and one year there- 
after. If these tests confirm proper operation, subsequent 
inspection intervals can be extended to five years. However, 
if underground work. is performed at the protected site, 
cathodic protection should be remonitored six to twelve 
weeks after work completion and one year thereafter before 
again extending the inspection interval. Procedures used and 
data obtained should be clearly recorded and included in 
permanent cathodicprotection records for the location along 
with the name of the person making the measurements and 
the date measurements were made.. , 

V. Impressed Current Protection 
Impressed current cathodic protection is often the most 

: economical means of controlling corrosion of exisiing bur- 
ied steel petroleum storage tanks and distribution piping 
systems. It may also be used to provide corrosion protection 
for'other buried structures at a location such as waste oil 
tanks, heating oil tanks and automobile lifts-often at min- 
imal additional costs. . 

As indicated previously,. cathodic protection requires a 
source of direct current. For impressed current systems, this 
direct current is typically provided by a rectifier attached to 
a conventional AC power source. (A rectifier is a device 
for converting alternating current to .direct current). DC 
output from the rectifier flows to the buried impressed cur- 
rent anode, through the soil electrolyte and onto the surface 
of the structure as shown in Figure 6. 

The usual cathodic protection rectifier has two major com- 
ponents: a step-down transformer to reduce the AC supply 
voltage and rectifying elements to provide DC output. Units 
may be obtained with either selenium or 'silicon rectifier 
elements. Both types of elements'are widely used and pro- 
vide dependable .service. Either may show cost'or .perfor- 
mance advantages for a particular application. Small selenium 
units amoften less expensive than similar silicon units but 
silicon-rectifiers'are generally more efficient.. Silicon units 
are particularly susceptible to damage from power surges 
and protective devices should be included in these units to 
prevent lightning damage. Selenium rectifiers are not rec- 
ommended if ambient temperatures are expected to exceed 

The rectifier output capacity selected will depend upon 
estimated or measured current requirements of the structure 
to be protected and upon the voltage needed to cause current 
to flow from the anodes to the buried:structure:ln general, 
moderate excess capacity should be allowed for all rectifiers 

' 

' 130°F (55OC). 
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to provide for .adjustment flexibility during the life of the 
cathodic protection system and to prevent voltage overloads. 

. All rectifiers may be damaged by.voltage overloads. Excess 
rectifier voltage outputs of from 15% to 30% above expected- 
needs'are suggested to compensate.for possible line voltage 
fluctuations. Some excess rectifier current output capacity 
is particularly suggested for coated structures. Coatings may 
degrade with time.and increase current requirements of a 
structure. ' . 

Careful consideration should be given td locating recti- 
fiers. Efforts should, be made to place the units in areas not 
susceptible to accidental or malicious ,damage, since no 
corrosion protection is provided by an impressed current 
system if the rectifier is inoperative. Whenever possible 
rectifiers should be mounted within a secure building and 
in .a spot which allows regular-and convenient monitoring 
of meters and indicator lights. All wiring to rectifiers must 
comply with local and national electrical codes. 

Rectifiers are available with optional equipment which 
facilitates. periodic monitoring and provides an indication 
that power is available to impressed current anodes. It is 
suggested that the equipment listed below should be mounted 
on the front panel of each rectifier cabinet: 

0 .Green and red signal lights to indicate properhproper 
* rectifier operation. 
0 A volt-ammeter for ineasuring rectifier voltage and 

current output. 
0 A non-resettable elapsed time meter with a minimum 

Lour capacity of 99,999 hours. , 
0 Warning iign stating that this is a cathodic protection 

rectifier and that corrosion of underground structures 
can result if power to the unit is shut off. 

Optional audio alarm signals, which sound-if a rectifier is 
not operating properly, may be useful in some situations. 

The AC power.source to a rectifier should be isolated to 
an individual circuit breaker on the main electrical panel. 
This breaker switch should have a tab;lockout bracket in- 
stalled, if permitted by local code, to prevent inadvertent 
switching-off of the rectifier. Rectifier cabinets should be 
sealed or padlocked to prevent unauthorized entry to the on- 
off AC circuit breaker and other exposed high voltage con- 
tacts within the cabinet. 

Several materials are used as impressed current anodes. 
The most common are: ' '  

. graphite 
0 high silicon cast iron 
0 platinized nio$ium, tantalum or titanium 

' 

I ,  

, 

Each anode material has an optimum current density which 
provides maximum anode .service life. Anodes may be lo- 
cated in remote ground beds, in deep wells, or distributed 
closely about the structure to be protected. The latter,two 
designs may be required to:. . . .  
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o avoid physical interference with existing facilities 
0 provide better current distribution 
0 .avoid stray current interference with off-site structures 

The number of anodes used in a particular remote groundbed 
or deep-well cathodic protection design will thus be deter- 
mined largely by total structure current requirements and 
the optimum current density of the anode material selected. 
For a distributed anode design, additional anodes may be 
installed to provide more uniform current distribution. 

Impressed current anodes are typically installed in car- 
bonaceous backfill. If the backfill is installed properly, much 
of the current reaching the anode is conducted to the backfill 
by electrical contact. This promotes consumption of the 
backfill instead of the anode and substantially lengthens the 
effective anode life. Carbonaceous backfill also tends to 
reduce total circuit resistance'by lowering anode to soil 
resistance. 

THE NEGATIVE LEAD OF THE RECTIFIER MUST 
BE ATTACHED TO THE STRUCTURE TO BE PRO- 
TECTED. If the structure is mistakenly attached to the pos- 
itive lead, it will serve as an anode and rapid corrosion 
failure can result. A weld connection powder; (e.g. Cadweld 
or Thermit type) is the preferred means for connecting the 
negative rectifier lead wire to ihe underground structure but 
good mechanical connections may be substituted if neces- 
sary. All connections and wire splices shouldibe carefully 
waterproofed and covered with electrical insulating mate- 
rial. 

All underground wire which is attached to the positive 
rectifier terminal is at a positive potential with respect to 
ground. If not completely insulated, the wire may discharge 
current (act as an anode) which will result in corrosion of 
the wire with subsequent failure of the cathodic protection 
installation. Therefore, all anode lead wires, header cable 
and any wire splices should be carefully inspected prior to 
backfilling. Backfill should be free of sharp stones or other 
material which could damage wire insulation. 

At least three criteria are applicable for determining if 
impressed current cathodic protection has achieved corro- 
sion protection of underground petroleum storage tanks and 
distribution piping: 

* A negative potential of at least 0.85 volts measured 
between the structure and a saturated copper-copper 
sulfate reference electrode contacting the soil electro- 
lyte. This reading should be made with the rectifier 
turned on. 

0 A polarization decay voltage shift of at least 0.10 volts, 
after the rectifier is turned off, between the structure 
and a saturated copper-copper sulfate reference elec- 
trode contacting the soil electrolyte. AI! immediate 
voltage shift will occur when the current is turned off. 
The voltage reading noted after this immediate shift 
should be used as the initial reading to begin measuring 
the 0.10 volt decay. 

* A negative voltage shift of at least 0.30 volts between 
the structure and a saturated copper-copper sulfate ref- 
erence electrode contacting the soil electrolyte when 
the protective current is first applied. For well coated 
structures, this shift will occur very rapidly, for bare 
or poorly coated structures, the shift may continue over 
several hours. 

Considerations in measuring structure to soil electrolyte 
potentials previously discussed under sacrificial anode pro- 
tection are, of course, also applicable to structures protected 
by impressed current systems. Permanent soil access man- 
holes over underground structures or buried long-life ref- 
erence electrodes should be included as part of each impressed 
current cathodic protection installation. Constant potential 
rectifiers are available which use buried reference electrodes 
to automatically control rectifier current output to the anodes 
and thereby maintain a constant preset potential on a struc- 
ture. These rectifiers are particularly useful for installations 
subject to periodic stray currents or in areas where there are 
wide variations in soil resistivity due to soil moisture changes. 

When an impressed current system is energized, a qual- 
ified person familiar with cathodic protection equipment and 
theory should measure structure to soil potentials according 
to one or more of the appropriate criteria given above. 
STRUCTURE T O  STRUCTURE POTENTJALS BE- 
TWEEN PROTECTED STRUCTURES AND OTHER 
BURIED STRUCTURES AT THE SITE (INCLUDING ALL 
UNDERGROUND UTILITY SYSTEMS) SHOULD BE 
MEASURED TO VERIFY THAT BONDING OR INSU- 
LATION PROVISIOh!S INCLUDED IN THE CATHODIC 
PROTECTION DESIGN HAVE BEEN MET, Necessary 
adjustments of rectifier output should be made based on 
these results and appropriate structure to soil potential read- 
ings. Procedures used and data obtained during this initial 
survey should be recorded in permanent cathodic protection 
records for the location. The name of the person making 
the measurements and the date measurements were made 
should also be noted on the record sheet. 

Metallic bonds between cathodically protected structures 
and adjacent buried structures belonging to others may oc- 
casionally be necessary to satisfy interference problems. 
Such bonds should only be made after obtaining permission 
from the owner of the foreign structure and usually entail 
a mutual testing program witnessed by representatives of 
both structure owners. 

Monthly checks of rectifiers are necessary to verify that 
the units are operational. Annual surveys of structure to soil 
potentials and structure to structure potentials of an im- 
pressed current system are also necessary to assure contin- 
ued satisfactory operations. Surveys should be conducted 
using procedures outlined above for the initial startup sur- 
vey. Results obtained should be added to the permanent 
cathodic protection records for the location. 

L 
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FOREWORD 

The prevention and detection of product leakage from petroleum storage and dispens- 
ing systems is important to both industry and the public. This recommended practice is 
offered as a guide for voluntary use by architects, engineers, marketers, jobbers, and con- 
tractors in the design, use, and maintenance of such systems. 

Federal, state, and municipal codes or laws may have specific restrictions or requirements 
that must be taken into account prior to the installation of underground tanks and piping. 

The . h e n c a n  Petroleum Institute takes no position as to whether any procedure. method, 
device, or product mentioned in this publication is covered by existing patent or copyright 
or as to the validity of such coverage. The publication does not grant the right, by impli- 
cation or otherwise, to manufacture, sell, or use such procedures, methods, devices, or 
products so cbvered nor does it insure anyone against liability for infringement of such 
patents or copyrights. 

.This publication is. available for general use by those interested, but the American 
Petroleum Institute shall.not Lie responsible or liable in any way for loss or damage resulting 
from such use or for the violation of any federal, state, or municipal regulation with which 
it may conflict. 
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Recommended Practice for Underground Petroleum Product Storage 
Systems at Marketing and Distribution Facilities 

1 -GENERAL 

1.1 Scope ' distribution facilities, except fuel oil containers of less than 
1100 gallons capacity connected to burning equipment and 

gases, 
This recommended practice describes measures necessary underground storage tanks for liquefied petroleum or natural to prevent and detect leaks from underground petroleum 

product storage tank systems. as defined in 2.1. at marketing - - 
and distribution facilities, as defined in 2.2. 1.2.2 In particular installations, the provisions of this 

recommended practice may be altered at the discretion of 

1.2 General Provisions the authority having jurisdiction after consideration of special 
features, such as, topographical conditions, barricades, walls, 

1.2.1 -This recommended practice applies to underground 
petroleum product storage tank systems at marketing and 

water tables, soil conditions, and proximity to buildings and 
adjoining property. 

2-DEFINITIONS 

2.1 Underground Petroleum Product 
Storage Tank Systems 

Underground petroleum product storage tank systems are 
tanks totally buried underground and the related system com- 
posed of storage tank(s), product liie(s) to dispensing 
pump(s), vent line(s), tank fill line(s), dispensing pump(s), 
dispensers(s),'and appurtenances for the storage or dispens- 
ing of petroleum products. This recommended practice does 
not apply to aboveground storage tanks that are partially 
buried or below grade, which are in compliance with other 
fire and safety codes, or are excluded in 1.2.1. 

2.2 Marketing and Distribution Facilities 
Markefing and distribution facilities are retail, commer- 

cial, and private facilities that store and dispense flammable 
or combustible liquids to consumers. This recommended 
practice does not apply to distribution centers with 
aboveground tankage or to product pipelines, both of which 
are covered by other standards. 

2.3 Authority Having Jurisdiction 
Authority havingjurisdiction shall mean the organization, 

office, or individual responsible for approving equipment, 
installations, or procedures. 

2.4 Combustible Liquid 
A combustible liquid is a liquid having a flash point at or 

above 100°F (37.8"C). 

2.5 Flammable Liquid 
Aj7ammable liquid is a liquid having a flash point below 

IW"F (373°C) and having a vapor pressure not exceeding 
40 pounds per square inch absolute at 100°F (37.8"C) and 
shall be known as a Class I liquid. 

2.6 Listed 
Listed shall mean equipment or materials included in a list 

published by a nationally recognized testing laboratory, 
inspection agency, or other organization concerned with 
product evaluation that maintains periodic inspection of the 
production of listed equipment or materials and whose listing 
states either that the equipment or material meets nationally 
recognized standards or has been tested and found suitable 
for use in a specified manner. 

2.7 Operator 
The opdiator is the lessee or person(s) in control of and 

having responsibility for the daily operation of the facility 
for the storage, use, or dispensing of flammable and com- 
bustible liquids. 

2.8 Owner 
The owner is the person($ who owns the tank storage 

system used for the storage, use, or dispensing of flammable 
and combustible liquids. 

1 
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PROFESSIONAL SERVICES GROUP, INC. 
Central Region - The Hinchman Company 
Corrosion Engineers 

RESULTS OF 

CATHODIC PROTECTION TESTING 

ON 

STI-P-3 TANKS 

1 .  INTRODUCTION 

1.1  Objective 

The objective of t h i s  investigation was t o  determine the effec- 
tiveness of cathodic protection on a sampling of STI-P-3 tanks. 

1.2 Summary 

During the period from April, 1980 t o  January, 1983, corrosion 
engineers of PSG/Hinchman Company performed f i e l d  t e s t s  on i n -  
s ta l led  Steel Tank In s t i t u t e  (STI) P-3 tanks. 
was supplied by Owens Corning Fiberglas Corporat ion and  was 
based on t h e i r  knowledge of f a c i l i t i e s  where STI-P-3 t a n k s  had  
been ins ta l led .  T h i s  was not a s c i en t i f i c  sampling nor  a r e  the 
resu l t s  necessarily representative of typical STI-P-3 t a n k s .  

A to ta l  of 80 tanks, located i n  four s t a t e s ,  were investigated. 
These tanks had  storage capacit ies ranging from 1,000 gallons t o  
12,000 gallons. 
t ions,  including s t a t e  fueling depots, industrial  plants,  and 
service s ta t ions.  

The data indicate t h a t  the STI-P-3 cathodic protection system 
generally is  effect ive i n  protecting a tank from external soil  
corrosion if a l l  of the system's components and the t a n k  i t s e l f  
a r e  properly instal led and  maintained. 

Of the 80 tanks investigated, three were inaccessible for  t e s t -  
i n g  and data f o r  one tank were inconclusive because the poten- 
t i a l  measurement had t o  be taken over asphalt  paving. 
remaining 76 tanks, t e s t  data indicate tha t  63 (83 percent) 
were adequately protected from external corrosion. The cathodic 
protection system on e ight  t a n k s  (10 percent) d i d  not meet the 
selected c r i te r ion  for  adequate protection because the insulat-  
ing bushings were shorted ( e l ec t r i ca l ly  conductive or bypassed). 
Five other tanks (7 percent) did not meet the selected c r i te r ion  
f o r  cathodic protection a t  the time they were tes ted;  we did n o t  
investigate the reasons f o r  t h i s ,  b u t  possible reasons include 
the tanks not h a v i n g  been in service l o n g  enough f o r  protection 
t o  become complete, an anode malfunction o r  coating damage on 
the tank. 

Location of tanks 

They had  been instal led a t  a variety of loca- 

Of the 
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1605 Mutual Building. Detroit, Michigan 48226 313-962-5272 



PROFESSIONAL SERVICES GROUP, INC. 
Central Region -The Hinchman Company 
Corrosion Engineers 

2 .  TEST EQUIPMENT AND PROCEDURES 

2.1 Instrumentation 

2.1.1 Structure-to-Soil Potential s 

Tank-to-soil and pipe-to-soil potential measurements were ob- 
tained w i t h  an M. C .  Miller Model LC-1 voltmeter and a copper- 
copper su l f a t e  reference half-cell  . The instrumentation is 
shown in Figure Number 1 .  These measurements a re  used t o  de- 
termine the effectiveness of cathodic protection by comparing 
the data w i t h  the c r i te r ion  described in Section 5.  Potential 
measurements are a l so  used t o  es tabl ish the effectiveness of 
d i e l ec t r i c  insulation. 

1 METER 

Y - 7  CuSOd HALF CELL 

mT- 

CONTACT 
T O  T A N K  

-- -- 
mT- ,,,a,, 

I N S U L A T E D  
BUSHING 

Figure Number 1 - Structure-To-Soil Potential Measurements 

2 .1 .2  Soil Resis t ivi ty  

Soil r e s i s t i v i t y  tests provide a means o f  measuring the r e s i s t -  
ance of  the soi l  t o  the flow o f  corrosive e lec t r ica l  current.  
Resis t ivi ty  was measured f o r  5-fOOt and 10-foot depths  using 
the Wenoer Four Electrode Method and a Model 293 "Vibroground" 
meter a s  shown i n  Figure Number 2. 

, 
' 

-2- 
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- 
FOUR ELECTRODE METHOD 

S o i l  R e s i s t i v i t y  P 
Depth, Feet A 

A = B  P in  Spacing 
Meter Reading R 
191.51 x A x R P - 

- - 
- - 

- - 
- 

Figure Number 2 - S o i l  R e s i s t i v i t y  Measurement 

2.2 Contact  t o  t h e  Tank 

None o f  t h e  tanks i nves t i ga ted  dur ing  t h i s  p r o j e c t  were equip- 
ped w i t h  a P ro tec t i on  Prover t e s t  s t a t i o n .  
having t e s t  w i res  were a t  Midwestern I n d u s t r i a l  P lan t  Number 3 
(See Tab1 e V )  . 
For t h i s  p r o j e c t ,  e l e c t r i c a l  contact  w i t h  t h e  tank was made 
e i t h e r  by contac t ing  t h e  tank a t  t h e  manway (on those tanks 
const ructed w i t h  a manway), o r  by i n s e r t i n g  a probe i n t o  t h e  
tank as shown i n  F igure  Number 3. 
through the  f i l l  p ipe  t o  make e l e c t r i c a l  con tac t  w i t h  t h e  
i n s i d e  o f  t h e  tank. 

The on ly  tanks 

The probe was lowered 
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,TFST PRllBE POI NT - 

TYPICAL STI-P3 

Figure Number 3 - Contact To Tank 

2.3 Contact t o  Earth 

We found i t  d i f f i c u l t  a t  many i n s t a l l a t i o n s  t o  obta in  good con- 
t a c t  t o  e a r t h t f o r  the copper-copper s u l f a t e  ha l f - ce l l  a s  t e s t  
access  holes  t o  t h e  s o i l  had not  been i n s t a l l e d  a t  the time 
when concre te  o r  a s p h a l t  was placed over  t h e  tanks .  
a typ ica l  problem encountered when t e s t i n g  these tanks ,  b u t  
ca re  was taken t o  obta in  t h e  b e s t  poss ib l e  con tac t  t o  e a r t h  i n  
o rde r  t o  assui-e r e l i a b l e  da t a .  

T h i s  i s  
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3. FIELD OBSERVATIONS 

As noted e a r l i e r ,  of t he  77 STI-P-3 tanks tes ted ,  data indicate 
t h a t  63 were adequately protected from corrosion. 
s ion  protection system was not functioning properly on 8 tanks 
because of shorted insulators.  A shorted condition is  indicated 
where the tank-to-soil potential i s  below the selected c r i te r ion  
and there i s  no difference between tank and pipe-to-soil poten- 
t i a l  s .  

We were unable t o  detect  a pattern for  insulator fa i lures .  
Possibly insulators were broken, or  were instal  led improperly. 
Also, insulators may have fa i led  a f t e r  tanks had been instal led 
and  placed i n  service. Possibly t o o ,  t a n k s  had been connected 
t o  a grounding system, thus bypassing the insulators .  

The corro- 

4. CONCLUSIONS AND RECOMMENDATIONS 

4.1 General 

/! I. i 

j: 

I 

[i 
I' 

i 

;t 
.I 

'I 

4. - 2 - 

T h i s  investigation pointed u p  several factors  t ha t  should be 
considered by owners uti1 izing s teel  underground storage tanks. 
These are  discussed below. 

In i t i a l  S i t e  Survey 

An i n i t i a l  s i t e  survey i s  necessary t o  determine i f  corrosive 
soi l  or s t ray  current conditions ex is t .  NFPA 30-1981 (National 
Fire Protection Association Flammable and Combustible L i q u i d s  
- Code) requires t h a t  the s i t e  corrosivity be determined before 
tank ins ta l la t ion .  API Publication 1615, Instal la t ion of Under- 
ground Petroleum Storage Systems, also points o u t  the importance 
of a preliminary s i t e  survey. 

4.3 Maintenance of Cathodic Protection 

NFPA 30 also requires tha t  cathodic protection be properly 
maintained. 
t e s t s  made t o  determine the effectiveness of  the  protection and 
t o  uncover malfunctions such as  shorted insulating bushings. 
I t  is our opinion tha t  the malfunctions discovered during t h i s  
investigation m i g h t  have been corrected had i n i t i a l  t e s t s  been 
made upon completion of t a n k  ins ta l la t ion .  

Periodic maintenance t e s t s  a t  regular intervals  a r e  necessary t o  
determine if  cathodic protection i s  being maintained. In cases 
where the protection c r i te r ion  i s  n o t  reached i n i t i a l l y ,  the 
t e s t s  should be repeated a t  a l a t e r  date t o  determine when pro- 
tection i s  reached. We found one such case during this invest- 
igation; see Note 4 on Table 111. 

T h i s  can be accomplished by periodic maintenance 
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The imortance of i n i t i a l  and routine monitorina is stressed i n  
API Publ  ication 1632, Cathodic Protection of  Unierground Petro- 
leum Storage Tanks and P i p i n g  Systems. The publication recom- 
mends t h a t  in i , t ia l  t e s t s  be r u n  w i t h i n  six t o  twelve months of 
ins ta l la t ion  and one year thereaf ter .  Subsequent moni tor ing  
t e s t s  a r e  recommended a t  f i ve  year intervals ,  although i t  i s  
our opinion t h a t  two year intervals  a r e  safer. API 1632 does, 
however, recommend tha t  i f  any underground work i s  done a t  the  
protected s i t e ,  a new s e t  o f  monitoring t e s t s  should be i n i -  
t i  ated. 

4.4 Contact t o  the Tank 

Cathodic protection i s  monitored by measuring the tank-to-soil 
potent ia l .  
the t a n k .  
tached t o  the tank. 
these t e s t  wites. 

Tank p i p i n g  cannot be used f o r  contact because of the insulated 
bushings a t  the connection of the piping t o  the tank. I f  the 
t a n k  has a manway, contact t o  t he  tank may be possible i n  the 
manway. 

A probe such as  shown i n  Figure Number 3 can be used on a l l  
STI-P-3 tanks'except those having f i l l  pipes t h a t  are  n o t  
ver t ica l .  The probe should not be used on tanks t h a t  a r e  i n -  
t e rna l ly  l ined,  however, as the probe will damage the l ining. 

T h i s  measurement requires e lec t r ica l  contact t o  
To provide t h i s  contact, t e s t  wires should be a t -  

The STI-P-3 Protection Prover provides 

4.5 Contact t o  the Earth 

When tanks are  located under asphalt o r  concrete paving, i t  may 
be d i f f i c u l t  t o  obtain proper reference half-cell contact w i t h  
the earth.  API Publication 1632 notes tha t  special equipment 
and trained personnel may be required t o  obtain and interpret  
resu l t s  where1 no d i r ec t  earth contact is available.  

Test access holes such as shown i n  Figure Number 4 should be 
instal led whepever cathodically protected tanks  a r e  located 
under paving.' This recommendation a l so  appears i n  API Publ ica- 
t ion 1632. 

An a l te rna t ive  t o  t e s t  access holes i s  the ins ta l la t ion  of 
buried permanent reference half-cel ls .  
t o  monitor cathodic protection. 

These can then be used 
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T PAYEMENT 

CAST IRON OR STEEL TEST 
BOX WITH REHOVABLE L I D  7 

. * . I  M I N .  . a ,  ],O, . . a * ,  

2 "  M I N .  

SOIL UNDER PAVEMENT 
(NO DEBRIS)  

NOTES: 

1. LID TO BE FLUSH W I T H  GRADE. 

2. SOIL TO BE CLEANED ON TO BOTTOM. 
USE CLEAN SOIL. NO SAND, STONES, OR OEBRIS. 

Figure Number 4 - Test Access Hole 

5.  TEST DATA 

Test data and comments are contained i n  the following tab les .  

The cr i te r ion  used t o  determine whether or  not there was ade- 
quate cathodic protection of these steel  tanks was a negative 
(cathodic) voltage of a t  l e a s t  0.85 v o l t ,  as measured between 
the s t ruc ture  and a saturated copper-copper su l f a t e  half-cell  
contacting the  soil .  This well established cr i te r ion  i s  
recognized i n  many publications, including the following: 

Steel Tank I n s t i t u t e  Pub1 ication 

The STI-P-3 T h i n k  T a n k ,  Protection Prover 1 Monitoring 
System 
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American Petroleum I n s t i t u t e  Pub1 i c a t i o n  1632 

Cathodic Pro tec t ion  o f  Underground Petroleum Storage  
Tanks and P i p i n g  Systems 

National Association of Corrosion Engineers Recommended 
P r a c t i c e  RP-01,-69 

Control o f  External Corrosion on Underground o r  
Submerged Metal1 i c  Piping Systems 

United S t a t e s  'Department o f  Transpor ta t ion ,  Materials Trans- 
po r t a t ion  Bureau, Of f i ce  o f  Pipe1 ine Sa fe ty  - Regulations f o r  
the Transpor ta t ion  of Natural and Other Gas by P ipe l ine ,  
T i t l e  49 o f  the Code of Federal Regulat ions,  Pa r t  192, 
Subpart  I ,  Requirements f o r  Corrosion Control ,  Appendix D. 
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E. 5 -n TABLE I :  S i t e  - Eastern S ta te  Fueling Depots 2 n r n  

e. 3 3 0  
yf .  Number o f  Tanks  Tested - 17 

Date o f  Ins ta l la t ion  - 
Piping Material - 1978 - 1979 Z l Z  

Unknown " g  

Average 
Potentials 

Test (VOl t s )  
ii 
(n 

iz 2 Number Location - Tank Size Tank 
er 
G. - 1 Tank 1 

9 2 Tank 2 

5. - 3 Tank 3 

s ' p  4 Tank 4 

5 Tank 5 

6 Tank 6 
0 z 7 Tank 7 

8 Tank 8 

9 T a n k  9 

10 Tank 10 

m 

P 
3 

E 

$ 1  

rn z 
N 
-4 
N 

10,000 

2,000 

10,000 

10,000 

10,000 

10,000 

10,000 

10,000 

4,000 

10,000 

0.68 

1.26 

1.25 

1.29* 

'1.20 

0.73 

1 .oo 
1.24 

1.14 

7.47 

& 
0.68 

1.01 

** 
** 

0.73 

0.73 

** 
** 
** 

0.71 

Average So i l  
Res i s t i  v i  t y  (Ohm-Cm) 

10 Feet Comments 5 Feet 

13,400 

30,600 

115,000 

11 5,000 

23,000 

23,000 

3,830 

13,400 

13,400 

2,340 

30,600 Tank i s  shorted. "m 

38,300 

144,000 

144,000 

14,900 

14,900 Tank i s  shorted 

7,080 

16,500 

16,500 

5,930 

* Reading through concrete. 

** Piping inaccessible for tes t ing.  

continues . . . 
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4 ; a  a = o  
= - E 7  

TABLE I :  Continued. S n m  
$. g 
e.? - 3 0  : l z  
Z - l B  
%r 

P o t e n t i a l s  Average Soi l  Jv) z.m Test (Volts)  R e s i s t i v i t y  (Ohm-Cm) s a  
Number Location Tank S ize  Tank 5 Feet 10 Feet Comments 3 5  

5 0  
2 E  

5 5 3  

Average 

m 
8,430 10,900 3 

0 UI 11 Tank 11 10,000 1.30 ** 
n o  
- 0  . .- 

b 
- _  E E 12 1.10 0.68 20,100 .- . 17,600 2,000 Tank 12 

F U 

z 13 Tank 13  2,000 1.10 0.68 20,100 17,600 
9 0 

- -- - . - .  .. 

_. - a 
3 

14 Tank 14  6,000 1 .18  0.71 7,180 13,400 

h 15 Tank 15  10,000 1.40 0.51 72,800 134,000 

16 Tank 16 2,000 1.41 0.65 3,640 10,500 

17 Tank 17 10,000 1.47 0.65 39,300 12,800 

g 

5 7  
? ? I  I 4  m 

& 
N 
N m 

0 

; Data i n d i c a t e  t h a t  15 of t h e  tanks t e s t e d  a r e  adequately protected.  
Tanks 1 and 6 d i d  n o t  meet the se l ec t ed  c r i t e r i o n  f o r  cathodic  p ro tec t ion  because of shorted i n s u l a t o r s .  

The ca thodic  pro tec t ion  systems on 
% 
0, 

u 
N 



0 , n m  

: I 2  - Unknown 3 - l >  a r  

:{. $ TABLE 11: S i t e  - Northeastern S t a t e  Fueling Depots 
e. a a 0  

6 Number of Tanks Tested - 
Oate o f  I n s t a l l a t i o n  - 
P i p i n g  Material  

1976 (Tanks 1 -4 ) ,  1977 (Tank 6) ,  1979 (Tank 5 )  

Test 
Number 

18  

19 

20 

21 

22 

23 

Location Tank S ize  

Tank 1 6,000 

Tank 2 6,000 

Tank 3 4,000 

Tank 4 8,000 

Tank 5 6,000 

Tank 6 8,000 

* Reading, made through a spha l t .  

** Pipe inaccess ib l e .  

Average 
P o t e n t i a l s  

(Volts)  - Tank PiJg 

0.64 ** 
1.16 ** 
0.76* ** 
1.30 ** 
1.37 ** 
0.94 ** 

5 %  
Average Soi l  2; 

Resistivity (0 hm-Cm) 2 0  
$ 0  

10 Feet Comments 2 3  
K g  

Average Soi l  
Resistivity (0 hm-Cm) 

10 Feet Comments 5 Feet 

2,870 

4,500 

10,500 

9,630 

9,630 

14,400 

4,020 Tank i s  shorted.  

8,810 

16,700 

15,800 

15,800 

38,300 

L 
W 

5 
0 

Data i n d i c a t e  t h a t  f o u r  of the s..: t a n k s  a r e  adequa._ * '  protec ted .  
Tank 1 d i d  not  meet t h e  se l ec t ed  c r i t e r i o n  for ca thodic  p ro tec t ion  because of shorted i n s u l a t o r s .  
Reading f o r  Tank 3 i s  inconclusive because of a spha l t  paving. 

The ca thodic  prc x t i o n  system on 



TABLE 111: S i t e  - Midwestern Industrial  P l an t  Number 1 
Number o f  Tanks Tested - 12 

Piping Material  - Copper 
Date o f  I n s t a l l a t i o n  - 1980 

Tes t  
Number 
- .  

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

- 

Location 

Tank 1 9  

Tank 20 

Tank 21 

Tank 22 

Tank 23  

Tank 24 

Tank 25 

Tank-26 

Tank 27 

Tank 28 

Tank 29 

Tank 30 

- . -  
Tank Size  

12,000 

12,000 

12,000 

12,000 

12,000 

12,000 

12,000 

12,000 

12,000 

12,000 

12,000 

12,000 

- .. 

Average 
P o t e n t i a l s  

(Volts)  
Tank - .- 

yrn 
%a 
3 5  
5 0  

2 0  
Average Soi l  g 3  Res i s ti  v i  t y  (Ohm- Cm) 

5 Feet 10 Feet - Comments . 5JJ 
- - 0  

0.87 

0.83 

0.87 

1 .14  

0.92 

0.59 

0.98 

1.09 

0.86 

0.56 

0.79 

0.77 

* 
0.62 

0.63 

0.24 

0.19 

0.14 

0.59 

0.60 

0.16 

0.53 

0.56 

0.54 

0.42 

. .  

4,000 

4,000 

4,000 

4,000 

4,000 

4,000 

4,000 

4,000 

4,000 

4,000 

4,000 

4,000 

. -- . 

- 
C 4,000 See Note 4. 0 

z 
4,000 See Note 2. ? 

4,000 

4,000 

4,000 

4,000 Tank i s  shorted.  

4,000 

4,000 

4,000 See Note 4. 

4,000 Tank i s  shorted.  

4,000 See Note 2. 

4,000 See Note 2. 
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E. E! g 
Z n m  TABLE IV: S i t e  Midwestern Industrial  Plant Number 2 m v )  q'D. v) 28 Lo. s 6 

1980 $ 1 2  

z r  

- 
Number o f  Tanks Tested - 
Date o f  Ins ta l la t ion  - 
Piping Material - Copper  ID 

I c n  
3 m 

Test 
Number 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

-Location 

Tank 31 

Tank 32 

Tank 33 

Tank 34 

Tank 35 

Tank 36 

Tank 37 

Tank 38 

Tank 39 

Tank 40 

Tank 41 

Tank 42 

Tank Size 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

Average 
Potentials 

Tank- - - m- 
1.08 0.26 

1.24 0.29 

1.27 0.29 

1.19 0.29 

1.23 0.20 

0.98 0.27 

1.09 0.27 

1.47 0.49 

1.45 0.49 

1.27 0.46 

1.35 0.41 

1.07 0.41 

( V o l t s )  
Averaae Soil 

4,000 

4,000 

4,000 

4,000 

4,000 

4,000 

4,000 

4,000 

4,000 

4,000 

4,000 

4,000 

- 

Resis t ivi iy  (Ohm-Cm) 
5 Feet 10 Feet Comments 

4,000 

4,000 

4,000 

4,000 

4,000 

4,000 

4,000 

4,000 

4,000 

4,000 

4,000 

4,000 

I) 

continues . . . 

(I, 



000 %sa S - 0  
TABLE I V :  Continued. S n m  

rn2 v) 
3 c g  

0 Lo. 2 

ii,-iD 
z r  
i r n  

so 

2 1 2  
P o t e n t i a l s  Average 'Soil . SUJ 

2 3  
Number Locat ion  Tank Size - Tank 5 Feet 10 Feet Comments 3s 

Tank 43 1,000 1.10 0.41 4,000 4,000 $?E 
2 0  
s g  

Average 

( V o l t s )  Test  Res i s t i v i  ty (0 hm-Cm ) 

48 

49 Tank 44 1,000 1.35 0.40 4,000 4,000 

50 Tank 45 1,000 1.15 0.42 4,000 4,000 

51 Tank 46 1,000 1.17 0.39 4,000 4,000 

52 Tank 47 1,000 1.40 0.54 4,000 4,000 

53 Tank 48 1,000 1.24 0.54 4,000 4,000 

54 Tank 49 1,000 1.21 0.54 4,000 4,000 

55 Tank 50 1,000 1.53 0.54 4,000 4,000 

56 Tank 51 1,000 1.59 0.91 4,000 4,000 

57 Tank 52 1,000 1.74 0.88 4,000 4,000 

58 Tank 53 1,000 1.02 0.91 4,000 4,000 

59 Tank 54 1,000 1.55 0.88 4,000 4,000 

60 Tank 55 1,000 1.27 0.53 4,000 4,000 

C 
0 

f 
0 

cont inues . . . 



TABLE IV: Continued. 

Average 
Potentials Averaae Soil 

Test ( V o l t s )  Res is t ;vi ;y ( Ohm-Cm ) 
Number Location Tank Size Tank 5 Feet 10 Feet Comments 

1,000 1.24 0.53 4,000 4,000 -61 

62 Tank 57 1,000 1.18 0.35 4;OOO 4,000 

63 Tank 58 1,000 1.24 0.49 4,000 4,000 

- - -- 
Tank 56 - 

Data indicate t h a t  a l l  28 tanks are adequately protected. 
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77 Tank 1 4,000 

78 Tank 2 4,000 

79 Tank 3 4,000 

80 Tank 4 4,000 

.65 

.65 

.65 

.65 

2LJa s 2 =  
m z $  
E . -  ~ n r n  
rng f.~ 
Z S I n _  
0 %. 3 

$ 1 2  m - l P  z r  
rv) i r n  
o,= 
3 5  
5 0  

Midwestern Service S t a t i o n  Number 2 TABLE VIII: Si te  - 
Number of Tanks Tested - 4 
Date of Ins ta l la t ion  - 1979 
Piping Material - Gal vani zed Steel 

2E 
Average -20 

- Po tent i a1 s Average So i l  gn 
Test (Volts ) .Res i s  t i v i  t y  -(Ohm- Cm) c- Number Location Tank Size Tank * 5 Feet 10 Feet Comments 0 

i 
- 6 5  4,700 5,800 0 

yo - 
- 

.65 4,700 5,800 

.65 4,700 5,800 

.65 4,700 5,800 

Data show the tanks and p i p i n g  t o  be well protected from both soil  and s t ray current corrosion. 
D u r i n g  t h i s  investigation the owner reported t o  us t h a t  the original STI-P-3 tanks, ins ta l led  in 1972, 
f a i l ed  i n  1979 due t o  s t r ay  current from a nearby cathodic protection ins ta l la t ion .  
replaced and provided w i t h  s t r ay  current mitigation bonds. The problem m i g h t  have been prevented had 
an i n i t i a l  s i t e  survey been performed before t a n k  ins ta l la t ion .  

The tanks were 
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2.9 Product Line Leak Detector 2.12 Product Handling System 
Aproducf line leak detector is a device used to detect prod- 

uct or pressure losses in a pressurized product line or a 
remote pumping system. 

A product handling sysfem is a system composed of storage 
tank@), product l ie(+ vent lme(s), tank fdl line@), pump(s), 
dispenser(s), and other apppurtances for the storage, use, 
or dispensing of flammable or combustible liquids. 

2.10 Remote Pumping System 2.13 Observation Well 
.A remofe pumping system is a pressurized product line 

system in which flammable or combustible liquids are sup- 
plied to a point($ away from the tank(s) by means of a pump- 
ing unit(s) in or on the storage tank(s). 

An observation well is a dug or drilled, cased well that 
can be used for detecting the presence of flammable or com- 
bustible liquids and is drilled to a depth of approximately 
24 inches below the tank bottom. 

2.1 1 Suction Product System 
2.14 Secondary Containment 
, Secondary containment is an impervious barrier installed 

A suction product sysfem is a nonpressurized product line 
system in which flammable or combustible liquids are re- 
moved from the.storage tank@) by means of a pumping 
unit(s) located at a point(s) away from the storage tank(s). 

so that any volume of material leak& from the storage system 
is prevented from reaching the lands andlor water outside 
the impervious barrier for'the anticipated period of time 
necessary to detect and recover the spilled material. 

3-PREVENTION 

a . 1  Selecting and Installing Underground by at least 3 feet ofbackfidl, 18 inches ofwell-tamped backfiil 
plus 6 inches of reinforced concrete or 8 inches of asphalt Tanks ~ 

3.1.1 NEW FACILITIES 
paving. When asphalt or reinforced concrete paving is used 
as part of the protection, it shall extend at least 1 foot horizon- 

tection system, sacrificial anodes, or some o ~ e r  typi of 
equivalent protection. If a cathodic protection system is used, 
it shall be maintained in accordance with 4.2.2.5. 

3.1 .I ,3 Cathodically protected steel or approved noncor- 
rosive coated'steel underground tanks shall be set on a firm 
base and surrounded with at least 12 inches of noncorrosive 
inert material, such as clean sand or gravel, well tamped in 
place. The tanks shall be placed in the hole with care. Drop- 
ping or rolling the tank into the hole can break welds, pun& 
ture or damage the tank, scrape off the protective coating 
of coated tanks, or damage attached cathodic protection. 

3.1 .I .4 Cathodically protected steel or approved noncor- 
rosive coated steel underground tanks shall be covered with 
a minimum of 2 feet of sand or shall be covered with not a ess than 1 foot of sand on top of. which shall be placed a 
slab of reinforced concrete not less than 4 inches thick. When 
tanks are, or are likely to be, subjected to traffic, they shall 
be protected from damage from vehicles passing over them 

3.1 .I .6 The entire installation shall comply with the latest 
requirements of the National Fire Protection Association 
(NFPA)' 30, Flammable and Combustible Liquids Code, or 
the International Conference of Building OfficialsZ Uniform 
Fire Code, as applicable. 

3.1.1.7 All temporary supports must be removed prior to 
final backfilling. 

3.1.2 EXISTING FACILITIES 

3.1.2.1 If it is necessary to replace or coat the interior of 
an underground steel tank that developed a corrosion-induced 
leak, consideration should be given to coating the interior 

'National Fire Protection Association. Baueryrnarch Park, Quincy, 
Massachusetts 02269. 
'International Conference of Buildine Officials. 53M) South Workman Mill 
Road, Wittier. California. 
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or replacing all other steel tanks at the facility whether or 
not they are leaking. Replacement tanks should meet the 
requirements of 3.1.1.1 through3.1.1.7. If the interior of 
an underground steel tank is being coated and $e soil 
resistivity is less than l0,OOO ohms per centimeter, the tank 
should be provided with cathodic protection. 

3.1.2.2 Determinations to replace unprotected steel tanks 
should be based on specific site and soil conditions. 

3.1.2.3 Tanks constructed of corrosion-resistant materials, 
cathodically protected steel tanks, or noncorrosive coated 
steel tanks need not be replaced based on arbitrary factors, 
such as age, alone. 

3.1.2.4 Cathodic protection systems for steel tanks should 
be monitored sufficiently to ensure that continuous protec- 
tion is being provided as prescribed by the designer or the 
manufacturer or both. 

3.1.2.5 Tanks to be abandoned or removed should be 
handled in accordance with API Recommended Practice 
1604. 

. 
I 

0 3.2 Piping - 
3.2.1 NEW FACILITIES 

3.2.1.1 All underground piping shall be approved 
nonmetallic pipe or cathodically protected Schedule 40 steel 
pipe. If a cathodic protection system is used, it shall be main- 
tained in acccordance with 4.2.2.5. 

3.2.1.2 Product lines shall be installed in a single trench 
between the tank area and the pump island. Similarly, under- 
ground vent lines shall be installed in a single trench. If 
secondary containment is provided, all lines should slope 
towards the tank area. 

3.2.1.3 Before underground piping is installed, the trench 
shall receive as a minimum a 6-inch deep bed of well com- 
pacted noncorrosive material such as clean, washed sand or 
gravel. All trenches shall be wide enough to permit at least 
6 inches of noncorrosive backfiil material around all lines. 

3.2.1.4 All piping shall be tested according to the require- 
ments of 4.2.1.1. 

3.2.1.5 All temporary supports must be removed prior to 
final backfiilling. 

@ 3.2.2 EXISTING FACILITIES 

3.2.2.1 Replacement of underground piping shall be done 
in accordance with 3.2.1. 

PRODUCT STORAGE SYSTEMS 3 

3.2.2.2 Repair of underground piping shall be done in 
accordance with generally accepted industry practice. 

3.3 Pumping Systems 
3.3.1 NEW FACILITIES 

3.3.1.1 Remote pumping systems shall be designed or 
equipped so that no part of the system will be subjected to 
pressures above allowable working pressures. 

3.3.1.2 All new remote pumping systems shall be equipped 
with a product line leak detector. Leak detectors shall be 
tested in accordance with 4.2.1.3. 

3.3.1.3 For remote pumping systems, a listed, rigidly 
anchored emergency shutoff valve, incorporating a fusible 
link or other thermally actuated device, designed to close 
automatically in the event of a severe impact or exposure 
to fire, shall be properly installed in the supply line at the 
base of each individual island-type dispenser. The automatic 
closing feature of this valve shall be checked at the time of 
initial installation and at least once a year thereafter by 
manually tripping the hold-open linkage. 

3.3.1.4 Conventional suction systems may be used. 

3.3.1.5 The operator shall advise the owner immediately 
should a leak detector signal a suspected product loss or a 
suction product system indicate a symptom of a potential leak 
[that is, a meter display jumping or skipping, liquid not be- 
ing pumped when a pump is on, initial pump overspeed fol- 
lowed by slow pumping, erratic liquid flow (iidicating an 
air and liquid mixture), continued loss of prime in the pump- 
ing unit, or others]. In no event shall the operator or his 
employees tamper with the leak detector. 

3.3.1.6 When advised of a suspected leak by the operator, 
the owner shall take immediate action to verify the opera- 
tion of the pumping system. Should a loss be determined, 
the owner shall take immediate corrective action. The 
affected pumping system shall be taken out ofservice until 
the necessary corrective action has been taken. 

3.3.2 EXISTING FACILITIES 

3.3.2.1 It is recommendzd that existing remote pumping 
systems be equipped with product line leak detectors. Leak 
detectors shall be tested in accordance with 4.2.2.6. 

3.3.2.2 A listed, rigidly anchored emergency shutoff valve, 
incorporating a fusible link or other thermally actuated 
device, designed to close automatically in the event of a 
severe impact or exposure to fire, shall be properly installed 
in a remote pumping system supply line at the base of each 
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individual island-type dispenser. The automatic closing 
feature of this valve shall be checked at the time of initial 
installation and at least once a year thereafter by manually 
tripping the hold-open linkage. 

air and liquid mixture), continued loss of prime in the pump- 
ing unit, and others]. In no event shall the operator or his 
employees tamper with the leak detector. 

3.3.2.3 The operator shall immediately advise the owner 
should a leak detector signal a suspected product loss or a 
suction product system indicate a symptom of a potential leak 
[that is, a meter display jumping or skipping, liquid not be- 
ing pumped when a pump is on, initial pump overspeed fob 
lowed by slow pumping, erratic liquid flow (indicating an 

3.3.2.4 When advised of a suspected leak by the operator, 
the owner shall take immediate action to verify the opera- 
tion of the pumping system. Should a loss be determined. 
the owner shall take immediate corrective action. The af- 
fected pumping system shall be taken out of service until the 
necessary corrective action has been taken. 

4-DETECTION 

4.1 Inventory Control for New and Existing 
Underground Facilities 

4.1 .I Accurate daily inventory records shall be maintained 
and reconciled on all flammable and combustible under- 
ground liquid storage tanks for indication of possible leakage 
from tanks or piping. The records shall be made available 
for inspection by the enforcing authority and shall include, 
as a minimum, records showing by product, daily reconcilia- 
tion between sales, use, receipts, and inventory on hand. If 
there is more than one system consisting of a tank@), serv- 
ing pump(@, or dispenser@) for any product, the reconcilia- 
tion shall be maintained separately for each tank system. 

4.1.2 Daily inventory shall be maintained by the operator 
for each tank system at each location. The inventory records 
for the immediately preceding 12 months shall be kept at the 
premises. 

4.1.3 Inventory shall be based on the actual daily measure- 
ment and recording of tank product and water levels and the 
daily recording of actual sales, use, and receipts. Daily mea- 
surements shall be made by gage or gage stick or by readout 
from an automated gaging system. The inventory records 
shall include a daily computation of gain or loss. The mere 
recording of pump meter readings and product delivery 
receipts shall not consistitute adequate inventory records. 

4.1.4 The operator of the location shaU be responsible for 
notifying the owner or person(s) in control of the facility to 
take action to correct any abnormal loss or gain not explained 
by spills, temperature variations, or other causes. 

4.1.5 Failure to maintain inventory procedures and records 
as indicated in 4.1.1 through 4.1.4 may result in penalties 
by enforcing authorities. 

4.1.6 Asaminimum, thestepsdescribedin4.1.6.1 through 

4.1.6.8 shall be taken in an expeditious manner when daily 
inventory records indicate an abnormal loss. 

4.1.6.1 The inventory records shall be checked for error. 

4.1 5.2 If no error in inventory records is apparent, an inde- 
pendent calculation of apparent loss shall be made by a 
qualified person starting from a point in time where the 
records indicate a no-loss condition. 

4.1 5 . 3  If the step described in 4.1.6.2 confirms an apparent 
loss, the readily accessible physical facilities on the premises 
shall be inspected carefully for evidence of leakage. 

4.1.6.4 If the step described in 4.1.6.3 does not disclose 
a leak, the dispensers used with the particular product 
involved with the apparent loss shall be checked for calibra- 
tion. The drain plugs within the dispenser should be sealed 
by drilling holes in plug protrusions and inserting wire lead 
seals. Fill pipe openings should be locked to prevent unau- 
thorized product removal. 

4.1.6.5 If the steps described in 4.1.6.1 through 4.1.6.4 
do not explain the apparent loss and the regulatory report- 
ing or testing requirements are not hown, the situation shall 
be reported promptly to the authority having jurisdiction. 

4.1.6.6 If the steps described in 4.1.6.1 through 4.1.6.4 
do not explain the loss and if the piping system can be tested 
without excavation, the piping system between the storage 
tank and the dispenser@) shall be tested in accordance with 
4.2.1.1 for new facilities or 4.2.2.4 for existing facilities. 
If it is necessary to excavate to perform a piping test, such 
a test shall be conducted after a storage tank test has been 
performed in accordance with 4.1.6.7. 

4.1.6.7 If the step described in 4.1.6.6 does not disclose 
a leak, the storage tank($ shall be tested for tightness in 
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0 
accordance with NFPA 329, Underground Leakage of F h -  
mable and Combustible LiquidF. 

4.1.6.8 If the steps described in 4.1.6.1 through 4.1.6.7 
do not confirm the apparent loss, the daily inventory shall 
be continued with a daily independent verification by a 
qualified person. Additional surveillance of the facility should 
be engaged to ensure against unauthorized removal of 

i 

' product. 

4.1.7 Daily inventory need not be maintained on those days 
that an installation is not in operation. When the facility is 
not in operation, the daily inventory may be waived for 
periods not to exceed 15 days. 

4.2 Testing 
4.2.1 NEW FACILITIES 

4.2.1.1 All piping shall be installed according to the 
manufacturer's recommendations. Before being covered, 
enclosed, or placed in use, the piping shall be hydrostatically 
tested to 150 percent of the maximum anticipated pressure 
of the system or pneumatically tested to 100 percent of the 
maximum anticipated pressure of the system, but not less 
than 50 pounds per square inch gage at the highest point of 
the system. If a pneumatic test is performed, all joints and 
connections shall be sprayed with a soap solution, and the 
test shall be maintained for a time sufficient to complete 
visual inspection of all joints and connections, but not less 
than 10 minutes. 

4.2.1.2 New underground tanks shall be tested for tightness 
hydrostatically or with air pressure at not less than 3 pounds 
per square inch and not more than 5 pounds per square inch 
after installation but before being covered or placed in use. 

NOTE: Air pressure tests shall not be conducted aher pcvoleum product 
has been placed in the tank. 

4.2.1.3 Product line leak detectors shall be tested for proper 
operation before the remote pumping system is used after 
initial installation. 

4.2.2 EXISTING FACILITIES 

4.2.2.1 The authority having jurisdiction may require the 
operator of an underground storage system to test the system 
for tightness, at the operator's expense, when accurate daily 
inventory records have not been maintained as specified in 
4.1.2. 

4.2.2.2 The authority having jurisdiction may require the 
owner of an underground tank storage system to-test the 
system for tightness at the owner's expense when inventory 

records reveal an unexplained loss as specified in 4. I .4 or 
when flammable or combustible liquids or their vapors have 
been detected in neighboring structures, sewers, wells, or 
other on- or off-property location. 

4.2.2.3 Product tanks shall not be pressure tested with air. 

4.2.2.4 Piping tests as required in 4.2.2.1 and 4.2.2.2 shall 
be by a pipeline test with liquid as specified in NFPA 329, 
Underground Leakage of Flammable and Combusiible 
Liquids. 

4.2.2.5 If a cathodic-protection system is installed, an 
ongoing preventive. maintenance program shall be used. 
Where sacrificial anodes have been installed, their proper 
operation shall be confirmed by a qualified person within 
6 to 12 months of installation and 1 year thereafter. If these 
tests confirm proper operation, subsequent inspection inter- 
vals can be extended to 5 years. However, if underground 
work is performed at a protected site, cathodic protection 
should be remonitored 6 to 12 weeks after work is completed 
and 1 year thereafter before again extending the inspection 
interval. If an impressed current cathodic-protection system 
is installed, the operator shall verify, at least once a month, 
that it is operating, and a qualified person shall conduct an 
on-site test and inspection, at least once a year, to measure 
the structure-to-soil and structure-to-structure potentials and 
the rectifier voltage and current output. 

4.2.2.6 Product l i e  leak detectors shall be tested for proper 
operation on an annual basis. 

4.3 Observation Wells 
4.3.1 NEW FACILITIES 

4.3.1 .I When more than one tank is installed, observation 
wells, a minimum of 2 inches in diameter, are recommended 
for installation at two comers within tank hole excavations. 
If only one tank is installed, an observation well should be 
installed near each end of the tank. 

NOTE: Observation wells should be adequately identified to avoid confu- 
sion with product fill openings. 

4.3.1.2 Observation wells shall be installed to a depth of 
24 inches below the Gnk bottom or to the top of the con- 
crete slab, if used for anchoring. 

4.3.1.3 Observation wells shaU be installed with a pipe sec- 
tion having 0.020-inch maximum slots with the slots extend- 
ing to within approximately 12 inches of grade. This will 
allow detection of product leaks on a fluctuating water table 
and will eliminate well plugging under most soil conditions; 
blank well piping should extend the remainder of the distance 

. 
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to grade. Observation wells should be capped and protected 
from traffic with a manhole and cover, 

4.3.1.4 With secondary containment, only one observation 
well is required. This well should extend to within approxi- 
mately 6 inches of the bottom of containment material and 
have pipe with 0.020-inch slots to 24 inches above the 
designed water level within the containment system. 

4.3.2 EXISTING FACILITIES 

4.3.2.1 Observation wells should not be arbitrarily required 
for existing tank installations. 

4.3.2.2 Observation wells may be required where inven- 
tory controls are not maintained as recommended and a local 
authority required them as a result of a suspected tank failure 
or leakage. 

4.3.2.3 Observation wells may be required where a high 
environmental risk exists as a result of the presence of sole- 
source aquifers or water reservoirs. 

4.3.2.4 Observation wells, when required, should be 
installed in accordance with 4.3.1.1 through 4.3.1.3. 

4.4 Secondary Containment 
4.4.1 NEW FACILITIES 

secondary containment is recommended. ' 

4.4.1 .I Secondary containment is recommended-for new 
installations when sole:source aquifers are determined to need 
such protection or groundwater below the facia6 i s  within 
the cone of innuence of mnnicipal water wells. Where private 
potable water wells are within a minimum of 300 feet of a 
tank installation or hydrogeological conditions indicate that 
a potable water well could be contaminated bv a tank leak, 

4.4.1.2 Secondary containment should be engineered for 
specific site conditions using the best current engineering 
practices and petroleum-resistant materials. 

4.4.1.3 Secondary containment for locations with water 
table elevations normally within the tank hole excavation 
should consist of an impervious barrier on the tank excava- 
tion walls. The bottom should not be enclosed with the imper- 
vious barrier because the water table will allow detection of 
any petroleum product leak via the observation well. 

4.4.1.4 Where the water table is below the tank hole exca- 
vation, secondary containment may be accomplished by lin- 
ing the tank hole. The secondary containment should be con- 
structed to maintain a water depth to the top of the tanks and 
then allow excess water buildup to be discharged from the 
bottom of the containment area via overflow piping or other 
similar system. Any leaking tanks shall be readily detected 
by daily inventory control because the tank will be taking 
on water. Where feasible, the overflow water should be 
allowed to discharge into the ground outside the containment 
area, to a d y  well, or to a storm drain or sanitary sewer, 
as appropriate. 

4.4.1.5 Where required for new tank installations, secon- 
dary containment is recommended under all underground pip- 
ing connected to the tank(s). The piping secondary contain- 
ment shall provide for the collection and detection of any 
piping leak. 

4.4.2 EXISTING FACILITIES 

The technology for installing secondary containment for 
existing tanks, while they remain in place, is not sufficiently 
reliable or effective to be recommended or required. 

I /' 



1982 u e Code 
Article 79 

Flammable and Combustible Liquids 
Section 79.603 

Corrosion Protection 

Corrosion Protection 

Sec. 79.603. AU underground tanks and piping shall be 
protected from corrosive conditions by any of the following 
methods: 

(a) Through the use of an engineered, properly installed 
and maintained cathodic protection system. 

(b) Approved corrosion-resistant materials of 
construction such as special alloys, nonmetallics, 
reinforced plastic coatings, composites or equivalent 
systems. 

If conditions, based on adequate proof, actually 
warrant the deletion of the corrosion protection require- 
ments, the chief may waive the corrosion protection 
requirements. 

Pub. No. 12-PE-11009-A Litho in U.S.A. May 1984 Owens-Corning Fiberglas Corp., Fiberglas Tower, Toledo, OH 43659 
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OF CORROSION 
PROTECTED TANKS 
Check tank installation instructions and require 
compliance. The manufacturer's detailed instal- 
lation instructions should be available and in use 
by the contractor at the site. Make sure these 
instructions are being followed completely and 
correctly. The following are excerpts from tank . 
manufacturers' installation instructions which we 
feel deserve special attention. 

CATHODICALLY PROTECTED 
STEEL TANKS 
1. Galvanic protection 
(a) Be sure the tank is clean of all dirt clods and 
foreign matter which might hidescratches. Insist 
on repair to damaged coatings. If possible, the 
contractor should use the same coating material 
and application technique as were used 
originally. 
(b) Be sure installers lift and lower tanks carefully 
so there will be no damage to the tank. 
(c) Check anode lead wire attachments to the 
tank after the tank is placed in the hole. 
(d) Check to see that back-fill is placed carefully 
around the tank to avoid damage to the coating, 
especially in the areas where tamping of back-fill 
is required (around the bottom and lower sides of 
the tank). 
(e) Make sure that the dielectric bushings are left 
in the tank fittings so that they will do their 
intended job by electrically isolating the tank 
from piping and from other tanks on thesite. 
Installers must be careful not to "cross-thread or 
othetwise damage these non-metallic bushings. 

6 



VERIFICATIONI OF 
CORROSION PROTECTION 
SYSTEMS 
Ask the owner of the tank(@ how the perfor- 
mance of the corrosion protection system will be 
checked after the tank, piping, and equipment 
has been completely installed. 

STEEL TANKS 
(a) Galvanic cathodic protection system 
The proper operation of cathodic protection 
system should be verified by a NACE- 
accredited corrosion specialist or engineer-not 
the installer of the system-between six and 
twelve months after installation. 
(b) Impressed current cathodic protection system 
Proper functioning of the system should be 
verified by a qualified corrosion specialist 
promptly after installation is completed. 

CORROSION RESISTANT 
MATERIALS OF CONSTRUCTION 
(a) Fiberglas tanks (non-metallic): No verification 
is required. No corrosion protection devices or 
systems are needed. 
(b) Fiberglass coated steel tanks: No corrosion 
protection devices are required by the code at 
thistime. 

WHAT CORROSION RESISTANT 

The following alternatives are included 
(a) Special alloys (such as stainless steel). 
(b) Fiberglass (also referred to as "non-metallic"). 
(c) Fiberglass coatings (usually applied to asteel 
tank). 
(d) Equivalent approved systems (this allows for 
new products. They should be listed by a nation- 
ally recognized lab). 

1 MATERIALS ARE ALLOWED 
, 

SPECIAL CASES WHERE WAIVER . OF CORROSION PROTECTION IS 
REQUESTED 

. Both NFPA 30-1984 and UFC-1982 allow the 
local authority to waive corrosion protection 
requirements when evidence is provided that 
corrosion protection is not required. This 
evidence should be supplied by a qualified 
person. A detailed analysis of the site is required; 
this analysis should include: 
(a) A determination of the corrosive nature of the 
soil. This includes soil resistivity, moisture 
content, acidity (pH), presence of sulfides, water 
table level and drainage. 
(b) Testing for bi-metallic and galvanic cells. 
These are created by contact between dissimilar 
metals, like copper to steel, or galvanized pipe to 

(c) Checking for stray electrical currents in the 
soil. These can be caused by welding shops, rail 
transit lines, underground power lines, or nearby 

* 

't; a steel tank. 
' 

' cathodic protection systems. 
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TYPES OF 
CORROSION 
PROTECTION 

Check proposed tanks and equipment for code 
compliance. All tanks should be corrosion pro- 
tected and listed by a nationally recognized lab. 
Here’s what NFPA 30-1984 requires: 

STEEL TANKS AND PIPE 
These must be cathodically protected in accor- 
dance with recognized standards of design, such 
as: 

(a) American Petroleum Institute (API) 1632- 
1983, “Cathodic Protection of Underground Pet- 
roleum Storage Tanks and Piping Systems.” 

(b) Underwriters Laboratories of Canada 
(ULC) 603.1-M.1982, “Standard for Galvanic Cor- 
rosion Protection Systems for Steel Underground 
Tanks for Flammable and Combustible Liquids.” 

(c) Steel Tank Institute Standard No. Sti-PP, 
“Specification for Sti-P3 System of Corrosion Pro- 
tection of Underground Steel StorageTanks - 
1983.” 

(d) National Association of Corrosion Engi- 
neers (NACE) Standard RP-Ol-69 (1983 revision), 
“Recommended Practice - Control of External 
Corrosion of Underground or Submerged Metal- 
lic Piping Systems.” 

Y 

4 

MAINTENANCE 
Review provisions for periodic maintenance with 
owner of the tank(s). 

MAINTENANCE OF CATHODICALLY 
PROTECTED STEEL TANKS 
Cathodic protection of steel is an electrical 
system which requires periodic preventive 
maintenance. 
(a) Sacrificial anode systems: These require an 
annual check to assure continuing performance 
and a permanent record of each inspection. 
Anodes will have to be replaced when sacrificed 
since the tank would then become an unpro- 
tected steel tank. 
(b) Impressed current systems. These require a 
monthly check that rectifier is working and the 
system is in code compliance. 

MAINTENANCE OF 
FIBERGLASS TANKS 
(a) No maintenance is required. 

MAINTENANCE OF FIBERGLASS 
COATED STEEL TANKS 

- 

F 
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How you can help 
solve the problem 
The new code won't stop old tanks from leaking 
but with your involvement new corrosion 
protected tanks will be properly installed and 
future leaks will be prevented. 

This folder has been prepared to help fire 
marshals and code officials inspect new under- 
ground fuel tanks. It includes excerpts from . NFPA-30, American Petroleum Institute 
Publications 1615 and 1632, tank manufacturers 
installation instructions, and comments regarding 
corrosion protection practices which 
Owens-Corning believes to be important. 

The folder is not intended to take the place of 
tank manufacturers' comprehensive installation 
instructions, which should always be available 
and in use by the installation contractor at the 
job site. 

' 

, 

I 
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Why careful inspection 
of underground fuel 

-- storage tanks is of 
importance to you 
and your community 
"Somewhere in the United States, an 
underground gasoline or oil tank 
began leaking today. The same thing 
happened yesterday. ItW happen 
again tomorrow. And the day after'' 
-National Petroleum News, July 1982. 

It's become a serious national problem. Reports 
of leaking gasolinetanks posing serious fire 
hazards or polluting ground water supplies have 
become common. Federal legislation has been 
proposed and EPA regulations are being studied. 

Corrosion is the most common reason 
underground tanks fail. 
The American Petroleum Institute's three-year 
study found that corrosion is the major reason 
underground tanksfail. Industry experts agree. 

Now, NFPA requires 
corrosion protection. 
In May,1984the National Fire Protection Associa- 
tion adopted a revision to its Pamphlet 30, Flam- 
mable and Combustible Liquids Code. This 
revision calls for "all new underground fuel tanks 
and pipes to be corrosion protected unless evi- 
dence is provided that corrosion protection isn't 
needed. (The 1982 Uniform Fire Code contains 

2 

I I 

SUMMARY 

Proper installation is critical to the performance 
of all tanks and corrosion protection systems. 
Insist on complete compliance with manufactur- 
ers' installation instructions. The manufacturers' 
instructions are often attached to the tank. More 
information on proper installation of underground 
petroleum storage systems is available from: 

The American Petroleum Institute 
2101 L Street, N.W. 
Washington, DC 20037 

L J 
11 



Owens-Coming Fiberglai Corporation 
Underground Fuel Storage Tank Sales Offices 

Ailanta, Georgia a320 
1155 Hamrnond Drive 

(404) 956-1465 

Braintree, 
Massachusetts M184 
25 Braintree Hill Park, Suite305 (913) 341-9100 
(617) 849-1340 

Norlhbrook, Illinois 60062 
2215 Sanders Road 

Building C, Suite3210 (312) 480-4300 

Overland Park, Kansas 66210 
55 Corporate Woods, Suite 200 
9300 W. 110th Street 

Sksdale.  New Vork10583 
Cleveland, Ohio44129 700 Whiteplains Road 
5700 Pearl Rd.. Suite 104 (914) 472-3-3900 

South San Franclsco, 
Dallas, Texas 75230 California 94080 
12880 Hiilcrest, Suite 100 477 Forbes Blvd. 
(214) 233-9241 (415) 873-7950 

I 
I GUIDE FOR FIRE MARSHALS 

AND CODE OFFICIALS 

I 

Tips for 
I Inspecting 

; Underground Fuel 
Storage Tanks 

for CorrosTon Protection Greenbelt, Malyland 20770 Tampa, Florida 33609 
9111 Edmonston Rd., Suite 401 4950 W. Kennedy BIvd.. Suite 301 
(301) 345-7300 (813) 877-7516 

Houston, Texas 77060 Toledo, Ohio43659 
256 North Belt East, Suite loo 
(713) 445-6100 (419) 246-7000 

Los Angeles, California 90040 
5933Telegraph Road 

t FillergiasTower 0017 

Wayne, Pennsylvania 19087 
900 W. Valley Rd., Suite 1101 

(213) 724-5383 (2!5) 686-8650 ! 
R. Lauderdale, Florida 33068 
541 South441.Suite3 
(305) 975-6700 
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0 OWENS-CORNING FIEERGLAS CORPORATION FIBERGLAS TOWER, TOLEDO, OHIO 43659, (419) 248-8000 

October 22, 1984 

Mr. Harold J. Singer ,  Water Resources Control  Engineer 
S t a t e  of C a l i f o r n i a  
Div is ion  of Technical Services  
901 P. S t r e e t  
Sacramento, CA 95814 

Subject :  Sec t ion2633  .- Construct ion Standards f o r  New Motor Vehicle 
Fuel  Tanks, paragraph (b) 

I have t h e  fol lowing comment concerning t h e  above sub jec t  po r t ion  of 
the underground t ank  r egu la t ions .  

Sec t ion  2633 ( b ) , -  The materials of cons t ruc t ion  l i s t e d  do not  inc lude  
"composite tanks". 
m a t e r i a l  i s  included i n  t h e  1981 e d i t i o n . o f  t h e  Uniform F i r e  Code as  an 
approved corrosion.resistant.materia1 of cons t ruc t ion .  

There i s  a IJL l i s t i n g  f o r  a "composite tank" and t h i s  

I recommend t h a t  you revise t h i s  paragraph t o  add t h e  words "composite 
tanks" and d e l e t e  the words "steel c lad  w i t h  g l a s s  f i b e r  re inforced  0 p las t i c " .  

1 support  th i s  recommendation by s t a t i n g  t h a t  there are c u r r e n t l y  no 
UL l i s t i n g s  o r  i n d u s t r y  s tandards  f o r  "steel c lad  w i t h  g l a s s  f i b e r  re inforced  
p l a s t i c " .  The type  of g l a s s ,  the resin,  t h e  su r face  prepara t ion ,  t h e  
app l i ca t ion ,  t h e  th ickness  and t h e  t e s t i n g  are a l l  c r i t i c a l t o  the perfor-  
mance o f  t h e s e  coa t ings .  In  the absence o f  i n d u s t r y  s tandards  a cons i s t en t  
implementation of 'the r e g u l a t i o n  would be  d i f f i c u l t .  - .  . 

You may he lp  expedi te  the prepara t ion  of  i n d u s t r y  s tandards  f o r  t h i s  
product by removing "steel c l ad  w i t h  g l a s s  f i b e r  re inforced  p l a s t i c "  
u n t i l  t h e s e l n d u s t r y  s tandards  a r e  made ava i l ab le .  

1 urge your cons idera t ion  and acceptance of this r e v i s i o n  t o  the 
r egu la t ion  i n  the in t e re s t  of a id ing  enforcement a u t h o r i t i e s  t o  implement 
t h e  r egu la t ions  i n  a f a i r  and cons i s t en t  manner. 

Underground Tanks/Codes - NCPD Z g Z  - -  
ECN/bw .P 
cc: Steve Fagundas-State of Ca l i fo rn ia ;  Pau l  Robinson - OCF 

P.S. Acceptance would r e q u i r e  d e l e t i o n  of t h e  term "steel c lad  with f i b e r g l a s s  
re inforced  p l a s t i c "  from t h e  following paragraphs: 2633 (b) ;  2635 (b) ;  
2635 (h) (2) ;  2642 (d) ;  Category B; Footnote 1. 
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OWENS-CORNING FIBERGLAS CORPORATION FIBERGLAS TOWER, TOLEDO, OHIO 43659, (419) 248-8000 0 
October 22, 1984 

M r .  Harold J. Singer ,  Water Resources Control  Engineer 
S t a t e  of C a l i f o r n i a  
Div is ion  of Technical Services  
901 P. S t r e e t  
Sacramento, CA 94814 

Subject :  Underground Tank Regulations 
Paragraph 2635 (h) (1) 

Dear M r .  S inger ,  

This  i s  a recommendation that  t h e  wording i n  t h e  sub jec t  paragraph be 
rev ised  as fol lows:  

"A proper ly  engineered, i n s t a l l e d  and maintained ca thodic  
p r o t e c t i o n  system i n  accordance with recognized s tandards  
of design,  such as: 

1) A P I  1632 - 1983 "Cathodic P ro tec t ion  of Underground 
Petroleum Storage Tanks and Pip ing  Systems" 

Underwriters Laboratory of Canada - ULC 603.1-M-1982 
"Standard f o r  Galvanic Corrosion P ro tec t ion  Systems 
f o r  S t e e l  Underground Tanks f o r  Flammable and Combustible 
Liquids" 

2) 

3) S t e e l  Tank I n s t i t u t e  Standard #STI-P3, "Spec i f ica t ion  
f o r  STIP3 System of  Corrosion P ro tec t ion  of Underground 
S t e e l  Storage Tanks - 1983" 

Nat ional  Associat ion of Corrosion Engineers Standard 
FP-01-69 (1983 Revision) "Recommended P r a c t i c e  - Control  , 
of Externa l  Corrosion of Underground o r  Submerged Met t a l i c  
Piping Systems" 

4) 

I 

Since the maintenance of e l e c t r i c a l  systems i s  a d i f f i c u l t  i t e m  
t o  enforce  I ' d  recommend an a d d i t i o n a l  paragraph be added t o  th i s  
s e c t i o n  reading  as follows: - 



Harold J. Singer 
October 22 ,  1984 0 
Page 2 

"Maintenance of the ca thodic  p r o t e c t i o n  systems are t o  be  perform- 
ed by a Ca l i fo rn ia  accredi ted  cor ros ion  engineer  annual ly  o r  a s  
spec i f i ed  i n  t h e  recommended s tandards.  These maintenance records 
s h a l l  be a v a i l a b l e  f o r  i n spec t ion  as needed t o  v e r i f y  t h e  tanks 
s t i l l  meet i n d u s t r y  cor ros ion  p r o t e c t i o n  s tandards."  

I b e l i e v e  the adopt ion of these proposed r ev i s ions  w i l l  s t r eng then  
t h e  ob jec t ives  of t h e  code as w e l l  as  enhance implementation of t h e  
r egu la t ions  by t h e  variety of  code enforcement a u t h o r i t i e s  who w i l l  be 
involved.  

-Very t r u l y  yours,  

5k-Q e&J-q) 
Edward C. Nieshoff,  Market Manager 
Underground Tanks/Codes 
Non-Corrosive Products Div is ion  

ECN/bw 
cc: S. Fagundas - S t a t e  of C a l i f o r n i a  

0 
P. Robinson - San Francisco Br./OCF 



OWENS-CORNING FIBERGLAS CORPORATION FIEERGLAS TOWER, TOLEDO, OHIO 43659, (419) 248-8000 

October 22 ,  1984 

0 

M r .  Harold J. Singer ,  Water Resources Contro1,Engineer 
S t a t e  of Ca l i fo rn ia  
Div is ion  of Technical  Services 
901 P. S t r e e t  
Sacramento, CA 95814 

Dear Mr. Singer ,  

I wish t o  submit t h e  fol lowing comments concerning the sub jec t  
s e c t i o n  of t h e  r egu la t ions .  

The proposed paragraph (b) (6) r e q u i r e s  t h a t  t h e  tank  be designed 
based on ASTM-D-4021-81 and t h a t  t h e  t ank  manufacturer f u r n i s h  w r i t t e n  
assurance of t h e  chemical compa t ib i l i t y  of  t h e  f i b e r g l a s s  r e in fo rced  
p l a s t i c  tanks  w i t h  the substance t o  be s to red .  
of t h i s  p a r t  of the regu la t ion ,  however th i s  requirement should apply t o  
- a l l  tanks r ega rd le s s  of t h e i r  m a t e r i a l  of cons t ruc t ion .  
tanks made of ca thod ica l ly  pro tec ted  steel ,  steel tanks c lad  wi th  g l a s s  
f i b e r  r e in fo rced  p l a s t i c ,  o r  composites should a l s o  be requi red  t o  
f u r n i s h  wri t ten assurance of their compatabi l i ty  w i t h  the substance t o  
be s to red .  (The r egu la t ions  apply t o  a l l  hazardous substances.  There 
i s  no one m a t e r i a l  which i s  s u i t a b l e  f o t x t h e  s to rage  of 

I support  t h e  ob jec t ive  0 
For example, 

substances. )  

1 urge t h a t  you amend th i s  paragraph t o  inc lude  a l l  tanks,  not  j u s t  
t h e  f i b e r g l a s s  re inforced  p l a s t i c  tanks.  
could be amending t h e  e x i s t i n g  paragraph as follows: 

One approach t o  this r e v i s i o n  

"Tanks s h a l l  be  designed based on tests by t h e  manufacturer 
f o r  d u r a b i l i t y  and chemical compa t ib i l i t y  w i t h  the hazardous 
substance t o  be s t o r e d .  
may be  used f o r  these chemical compat ib i l i ty  tests. 

-Fiberglass  re inforced  p l a s t i c  - ASTM-D-4021-81 "Standard 

The fol lowing i n d u s t r y  s tandards  

Spec i f i ca t ion  f o r  Glass-Fiber-Reinforced Polyes te r  Under- 
ground Petroleum Storage Tanks" 



M r .  Harold 3. Singer 
October 2 2 ,  1984 
Page 2 0 

-Cathodically pro tec ted  steel, steel  c lad  w i t h  f i b e r g l a s s  
re inforced  p l a s t i c  and compsites - 

.ASTM 0 1 - 7 2  "Standard Recommended P r a c t i c e  f o r  
Preparing,  Cleaning and Evaluating Corrosion 
T e s t  Specimens". 

.ASTM G-31-72 "Standard Recommended P r a c t i c e  f o r  
Laboratory Immersion Corrosion Test ing of  Metals". 

.NACE TM-01-69 "Laboratory Corrosion Test ing of 
Metals f o r  the 'Processing Industry" .  

.NACE TM-02-70 "Method o f '  Conducting Control led 
Veloci ty  Laborarory Corrosion Tests". 

The manufacturer sha l l  prov,ide the owner w i t h  w r i t t e n  assurance 
of t h e  compat ib i l i ty . "  

Thank you f o r  reviewing and consider ing t h i s  comment which I be l i eve  
t o  be c r i t i c a l  t o  t h e  ob jec t ives  o r  your r egu la t ions .  

Very t r u l y  yours ,  

Edward C. Nieshoff ,  Maiket Manager 
Underground Tanks/Codes 
Non-Corrosive Products Div is ion  

ECN/bw 

CC: Steve Fagundas - S t a t e  of  C a l i f o r n i a  
Paul  Robinson - OCF/San'Francisco B r .  



OWENS-CORNING FIBERGLAS CORPORATION FIBERGLAS TOWER, TOLEDO, OHIO 43659, (419) 248-8000 a 
October 22, 1984 .,.- 

.Mr. Steve Fagundas,.Water Resources Control Engineer 
State of California 
Division of Technical Services 
901 P. Street 
Sacramento, CA 95814 

Subject: 

Dear Steve, 

Underground Tank Regulations - General 

!A^ I .  " .  

When we met last week 1 told you I would send some additional 
information that may be helpful. 

"Tank Bottom Protector for Retrofitting Steel and Fiber- 
glass Tanks" 

We discussed the thickness of the steel wear plate under 
all accessible openings of the underground tank. 
information refers to an hens-Corning product designed 
for retrofitting existing tankage. 

This 

There are a number 
.of other manufacturers who offer similar equipment. 

Paragraph 2635 (b) (5) shows the Underwriters Laboratory 
of Canada standard for reinforced plastic tanks as stand- 
ard ULC-5613-1977. 
designation for this should be ULC-S615-1977. 

A review of our field service records confirms what we 
discussed concerning Fiberglas tank in-ground problems. 
Almost 100Z of the problems occur wirhin the first six 
months of tank installation. Problems occuring after 
this period are normally related to mechanical abuse 
such as dipstick puncture of the tank.. 

My copy is hard to read but, the proper 

Proper installation is critical to the performance of 
both fiberglass andmsteel tanks. I am attaching a copy 
of an installation checklist used by several of our custo- 
mers to assure installation according to our instructions. 
Both the fiberglass tank industry as well as the Steel Tank 
Institute have similar installation requirements. A,regu- 
lation calling f o r  the submittal of an installation check- 
list could upgrade the installation practices of the under- 
ground tank industry. Its possible that the Steel Tank Institute 
would support this recommendation. 



M r .  Steve Fagundas 
October 22, 1984.  
Page 2' , , '  

1'11 look forward t o  t a l k i n g  wi th  you a f t e r  your October 23 ,  pub l i c  
hear ing.  
re inforced  p l a s t i c s  as w e l l  as code act ivi t ies  i n  other states. 

P lease  consider  m e  a source f o r  information concerning f i b e r g l a s s  

Very t r u l y  yours ,  

Edward C.  Nieshoff,  Market ManaLer 
Underground TankslCodes 
Non-Corrosive 'Products Division 

ECN/bw 
Attachments --_-- -. 
cc : $H ...- J . .~  Singer --- stat  e.-o f C a I i f o r n i 2  

--___. 

P. A. Robinson - OCF/San Francisco B r .  
R: T. Lawrence - Los Angeles B r .  



Stop Tank Dipstick Damage 
A recent survey conducted by the American Petroleum institute 
found that a significant percentage of underground fuel storage 
tanks develop leaks directly beneath fill tubes. A fill tube guides a 
tank dipstick (used to measure the liquid level in a tank) to the same 
tank bottom location each time the tank is gauged. Frequent gaug- 
ing with dipsticks (metai or wooden) of tanks without tank bottom 
protection under fill tubes can cause tank damage leading to serious 
leaks. 

Steel Tank Protection 
The measuring of liquid levels in old and new steel tanks. with daily 
dipstick usage impacts on tank bottoms, exposes the steel to a con- 
centrated corrosion attack. Eventually, the tank will develop a hole at 
this location. The Owens-Corning Tank Bottom Protector shields the 
steel tank bottom from direct dipstick impact damage. 

Fiber Glass Tank Protection 
Some earlier production glass fiber reinforced-plastic tanks are not 
protected against dipstick damage, or the fill tube may be located at 
an opening without protection against dipstick damage. 
Without protection. a dipstick repeatedly and carelessly dropped in a 
tank can puncture the tank bottom resulting in a leak. A Tank 
Bottom Protector, installed by lowering it through the fill tube, 
eliminates this potential problem. 

0 

New Tank Protection 
The Tank Bottom Protector offers the additional benefit of complete 
piping location flexibility in the field because any opening can be 
used for gauging. Simply select the fill opening and lower the 
dipstick protector. No need to buy multiple protector plates in the 
hope that one of the plates will be located beneath the fill tube. 

Sizes 
The Tank Bottom Protector Is available in two diameters: 2-5/8" and 
3.518" for 3" and 4" drop tubes, respectively. 

0 

I A Tank Bottom 
Protector can 

' prevent dipstick 
damage in 
both steel and 
fiber glass 
tanks. 



Installation and 
of Tank Bottom 
Installation 
When shipped with a new Fiberglas' tank, the Tank Bottom Pcotector 
is attached to the underside of the PVC red vented plug. The con- 
tractor must remove the plug and the Tank Bottom Protector from 
the tank to perform the tank air test. 

After piping is completed and the fiii tube is in place, lower the Tank 
Bottom Protector down through the fill tube. This is done by driving a 
nail into the end of a wooden dipstick and hooking the nail under the 
collar of the Tank Bottom Protector. Lower the unit to the bottom of 
the tank, unhook the nail. and remove the dipstick. 

Note:The fill tube must extend to within 4" to 8" of the tank bottom. 
When retrofitting tanks. the length of the fill tube must be confirmed 
and must extend to within 4" to 8" of the tank bottom. 

Removal 
To remove the Tank Bottom Protector, drive a nail into the end of a 
wooden dipstick and lower it to the tank bottom. Begin slowly to 
remove the dipstick until the nail catches on the collar of the Tank 
Bottom Protector. Continue removing the dipstick, bringing the Tank 
Bottom Protector out with it for complete removal. 

'R8g. TM 0wens.Cornlng FiberglaS CorporallOn 

Pub. No. l.PE.10849.A Lltho In U.S.A. JBIIUB~~, 1882 

Call today for additional 
inlormafion or help with your 
specilicat'ans 

Atlanta, Georgia 30328 
11 55 Hammond Drive 
Building C. Suite 3210 
(404) 3958585 

Cleveland, Ohio 44129 
5700 Pearl Rd.. Suite 104 
(216) 884-9440 

Dallas, Texas 75230 
12830 Hillcrest. Suite 216 
(214) 233-9241 

Greenbelt, Maryland 20770 
91 11 Edmonston Rd.. Suite 401 
(301) 345-7300 

Houston, Texas 77060 
256 North Bell East. Suile 100 
(713) 445-6100 

Los Angeles, California 90040 
5933 Telegraph Road 
(213) 724-5383 

N. Miami Beach, Florida 33179 
470 N.E. 1851h SI. 
(305) 651-2113 

New York, New York 10022 
717 Filth Avenue 
(212) 759-3810 

Northbrook. Illinois 60062 
2215 Sandek Road 
(312) 4804300 

Overland Park, Kansas 66210 
55 Corporate Woods. Suite 200 
3300 W. l lOlh Street 
(913) 341-9100 

Scarsdale, New Yorh 10583 
700 White Plains Road 
(914) 472-3900 

South San Francisco 
California 94060 
477 Forbes Blvd. 
(415) 8737950 

Tampa, Florida 33609 
4950 W. Kennedy Blvd., Suite 301 
(813) 877-7516 

Toledo, Ohio 43669 
Fiberglas Tower 
(419) 2457000 

Wellesley Hills, 
Massachusetts 02181 
60 Williams Street 
(617) 235-7540 

0 OWENSCORNING FIBERGLAS CORPORATION 
NonCorrosive Products Divislon 
Fiberglas Tower, Toledo, Ohio 43659 

Copyright @ 1882 by Owsna-Corning FibsmlaS Cmp. 



OWENS-CORNING FIBERGLAS CORPORATION FIBERGLAS TOWER, TOLEDO, OHIO 43659, (419) 248-8000 0 
January 17, 1985 

State Water Resources Control Board 
Division of Water Quality 
P. 0. Box 100 
Sacramento, CA 95801-0100 , 

Attention: Mr. Micheal A. Campos, Executive Director 

Dear Mr. Campos, 

Subject: Regulations Governing Underground Storage of Hazardous Substances- 
Comment Concerning Article 6 - Allowable Repairs 
2661 Repair Evaluation Paragraph "A" 

Thank you for the opportunity to comment on the subject proposed 
regulations. 

Through some mix up I did not receive a copy of the December 28, 1984 
draft, however I understand the regulation includes a comment stating that 
when fiberglass reinforced plastic.tanks have deflected in excess of - 1% the 
tank may not be repaired. 

I wish to comment as follows: 

The maximum vertical deflection of an installed fiberglass reinforced 
plastic tank~should not be in excess of 2% of the original tank diameter 
anywhere'along its length. This 2% allogble deflection has been used in 
the industry for many years and isrecognized by all the major fiberglass 
underground storage tank manufacturers as being the correct allowable 
deflection. 

In addition to the fiberglass tank industry, it should be noted that 
steel tank fabricators are also concerned when vertical deflection exceeds 
2%. - 

Please accept this comment as a minor revision t o  your regulation. 

Very truly yours, 

a ECN/bw 

Edward C. Nieshoff, Market Manager 
Underground Tanks 
Non-Corrosive Products Division 

Received Dl3 

JAN 1 8 I985 



Boise Cascade 
Building Materials Center 
Poway 

13137 Poway Road 
Poway, California 92064 

' 1714) 278-2141 

I October 5, 1984 

Mr. Harold Singer 
S ta te  Water Resources Control Board 
Division of Technical Services 
P.O. Box 100 
Sacramento, CA 95801 

Dear Mr. Singer: 

While the reasons f o r  the proposed rulemaking are admirable, the 
administrative costs would seem t o  outweigh the cleanup costs of several 
serious spil ls  -in a given time period, nor would these rules serve 
t o  discourage intentional spi l lage.  

A '  more cost  effect ive approach ' m i g h t  be t o  l icense .1 f u e l .  storage 
f a c i l i t i e s  local ly ,  s e t t i ng  aside , a  p o r t i o n  of said fees i n  a s t a t e  
maintained in t e re s t '  .bearing account t o  *.cover any necessary cleanups. 
Negligence s p i l l s  would also be aided by f ines  levied. 

Inspections 'and licensi'ng' could be :hindled' o n  a~,'local level u t i l i z ing  
guidelines s e t  by the s t a t e ;  local costs ccovered rby the other portion 
of the l icense.  cost .  Locally, the Fire Marsha1,l or B u i l d i n g  Inspector 
could oversee inspections and licensing and local level enforcement. 
T h i s  level inspection and enforcement backed u p  by a Regional State  
Office. 

0 
. * :  . I, 

Respectfully, 

Bill Williams 
Yard Supervisor 

BW/maa 
Received DTS 

OC7 191984 
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General Offices 

One Jefferson Square 
Boise, Idaho 83728 

Cable: BOCASCO 
(208) 384-6161 

0 
Boise Cascade Corporation 

October 19, 1 9 8 4  

S t a t e  Water Resources Board 
P . O .  Box 1 0 0  
Sacramento, CA 9 5 8 0 1  

At t en t ion :  . Harold S inger  
Div i s ion  of Technica l  Se rv ices  

Dear M r .  S inger :  

Boise Cascade Corpora t ion  i s  a f u l l y  i n t e g r a t e d  f o r e s t  
p roducts  company w i t h  o p e r a t i o n s  i n  over  3 0  states and 
Canada. Seve ra l  o f  our  f a c i l i t i e s  are l o c a t e d  i n  
C a l i f o r n i a ,  and w e  have an  i n t e r e s t  i n  t h e  r u l e s  c u r r e n t l y  
proposed f o r  r e g u l a t i n g  underground s t o r a g e  tanks .  

Boise Cascade a g r e e s  t h a t  p r o t e c t i o n  of groundwater 
. r e sources  i s  a n  impor tan t  s u b j e c t ,  and t h a t  a r e g u l a t o r y  
program t o  p reven t  l e a k i n g  tanks  from caus ing  groundwater 
problems i s  a key element of t h i s  p r o t e c t i v e  e f f o r t ;  
however, w e  are concerned t h a t  t h e  c u r r e n t  proposa ls  would 
r e q u i r e  an  unnecessary and c o s t l y  s t e p  f o r  t h e  m a j o r i t y  
of underground tank owners. If an e x i s t i n g  underground 
tank has  never  leaked ,  immediate placement of t h e  proposed 
monitor ing system would.show noth ing , - -  a t  l e a s t  r ega rd ing  
impacts  from t h i s  tank.  O n - t h e . o t h e r  hand, an  a d j a c e n t  
p rope r ty  owner 's  tank may-have a h i s t o r y  of l eak ing ,  and 
t h e  "c lean"  p rope r ty  owner could  ve ry  w e l l  become unneces- 
s a r i l y  en tangled  i n , a n  e x t e n s i v e  i n v e s t i g a t i o n  of a problem 
t h a t  he had no hand i n  causing.  

We b e l i e v e  an  e f f e c t i v e  and accep tab le  tank r e g u l a t i o n  
program can be developed.'along t h e  fo l lowing  l i n e s :  

1. Rigorous l e a k  d e t e c t i o n  program -- a r o u t i n e  program 

0 

. 

of r e g u l a r . t e s t i n g  of tank  i n t e g r i t y ,  v i s u a l  i n s p e c t i o n s ,  
c a r e f u l  i nven to ry  checking, and r eco rd  keeping should 
be implemented. If .a "no problem" s i t u a t i o n  i s  
,documented, groundwater monitor ing should n o t  be 
necessary .  

e 



M r .  Harold Singer 
October 1 9 ,  1 9 8 4  
Page 2 

0 

2.  N e w  tank s tandards  -- as new tanks are i n s t a l l e d ,  o r  
e x i s t i n g  tanks are replaced,  a l l  reasonable  precaut ions 
should be included. Improved leak d e t e c t i o n  p r i n c i p l e s ,  
such as double-walled tanks o r  subsurface bunkers t o  
conta in  tanks,  could be incorporated without  t h e  need 
f o r  monitoring w e l l s .  

3 .  Leaking tanks -- i f  a leaking tank  i s  i d e n t i f i e d ,  then 
the  owner should be requi red  t o  implement an adequate 
monitoring program designed t o  appropr ia te ly  dea l  with 
t h e  problem. 

Thank you for t h i s  opportuni ty  t o  comment on t h e  proposed 
C a l i f o r n i a  program. 
f o r  information on t h i s  sub jec t .  

S incere ly ,  

Please add my name t o  t h e  mail ing l i s t  

Richard H. Nachbar, Manager 
Environmental A f f a i r s  

0 
RHN/mm 
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October 9,  1984 

County Government Center 
385 N. Arrowhead Avenue 
San Bernardino, CA 92415 

A t t n :  Mr. John Joyner 

Dear Mr. Joyner: 

Re: 

First Di s t r i c t  Supervisor 

Underground Storage of Hazardous Substances 
Ordinance No. 2819 Versus SWRCB Draft Regulations 

Kerr-McGee Chemical Corporation wishes t o  express concern regarding Subchapter 
16, Article 1 ,  Section 2611(a)( l ) (A),  ( B ) ,  and ( C )  of the SWRCB d r a f t  regu- 
l a t ions ,  and i t s  impact on local j u r i sd i c t ion .  

AB 1362 exempts c i t i e s  and counties which have enacted ordinances before 
January 1 ,  1984, i f  the ordinances provide, a t  l e a s t ,  f o r  double containment 
and monitoring of the storage tanks, and a l so  issues  permits under the  ordinance. 

However, the SWRCB d r a f t  regulations s t a t e  t h a t  the County shal l  be exempt 
from the provisions of Subchapter 16 i f  the ordinance, a t  a m i n i m u m ,  meets the 
requirements of Art ic les  3 and 4. T h i s  provision i s  inconsis tent  w i t h  the  
in ten t  of the law. For the County t o  have local j u r i sd i c t ion ,  the ordinance 
must be as  stringent as the law, not the SWRCB regulations.  

Therefore, we a r e  concerned t h a t  if 'Article 1 ,  Section 2611(a)(l)(A),  ( B ) ,  and 
( C )  is n o t  revamped by SWRCB s t a f f ,  the  County wil l  lose the local j u r i sd i c t ion  
t o  administer the adopted ordinance. 

The in t en t  of AB 1362 was t o  es tab l i sh  the provisions of the Santa Clara County 
underground storage tank ordinance as  the min imum S ta t e  requirements. 
provisions of the law are of State-wide interest and concern, and should not be 

*Generally, the SWRCB regulations f a r  exceed the in t en t  and the au thor i ty  granted 

The 

construed as  having authority t o  preempt the County ordinance. .. 

under AB 1362. 

The County ordinance i s  more s t r ingent  than the law, and more importantly, i t  
provides f l e x i b i l i t y  t o  accomplish the overall  object ive,  which is  t o  protect 
public health, property, and resources of t he  people of the S ta te .  

' Received i i i S  

QCT 191984 



Mr. John Joyner 
F i r s t  D i s t r i c t  Supervisor 
October 9,  1984 - Page 2 0 

The extensive monitoring requirements of the SWRCB exceed those 'necessary t o  
monitor an underground s torage tank; e .g . ,  three wel ls  t o  a depth  of 200 fee t  
and continuous vadose monitoring, which a re  neither prac t ica l  nor economical. 

We believe the County should r e t a in  the exclusive j u r i s d i c t i o n  of enforcing i t s  
ordinance, and we encourage your support of this posi t ion.  

Very t r u l y u r s ,  

Manager of Administration 

A S C / l l h  

cc: R .  B .  Rigney, County Administrative Off icer  
P Brierty,  R.S., Department of Environmental Health Services 

Office of Administrative Law 
R. L. Davis, Chemical Industry Council of Cal i fornia  

d a t e  Water Resources Control Board 0 

. .. __ . -. . . . 
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Mr. Harold Singer - 
Division of Technical-Services - - 
California Water Resources Control Board . .- 
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. . .- - P. 0. Box 100- . <  

. -  
.. .. - .  

Sacramento, CA -95801 I- ~- . ~. 

.~ ~. 
RE: Comments Suggesting Amendments - 

or Modification t o  Subchapter 16, - 
Regulations for   storage of Hazardous Substances -. 

-. 
- ~. . .~ -. - 

. -  - 
- ~ . . .-. . .  .~ .. -. 

- - .- 
Dear Mr. Singer: 
.. . 

MondayY~September 17, 1984, ~I a t tended t h e  informal consultant/equipment . .  
:. . 

supplier workshop. addressing .- - ~. t h e  above-referenced .draft  regulations.- I -found 
- t h e  subjec t  mat ter  discussion and t h e  development. philosophy behind .specific 

. 
In general,..I believe t h e  draf t  guidelines favorTa corrective philosophy t o  

the- underground tank program. Persona1ly;I believe such an  approach s h a i i  be 

guideline implementation should b e  on preventive :measures (i.e.; new - tank 
-installation, testing for  current  tank -integrity). In the-  following comments ,~ I: 
shall discuss how additional preventive and correct ive safeguards- may  be 

. 

.~. . .~ 

- .  - - .. 1 ,  regulation sections most informative. ~. 
- ~~ 

~- . -  - - .  
- difficult and, to  a cer ta in  degree,~-self-defeating. -. I. believe t h e  primary thrust   of^ . .  .~ - - 

.. 

- 

- 
-. - amended to t h e  draf t  guidelines - as written: . - -  

- 1: Article 3, Section 2631(f), - During the  -workshop, .I - .. ~ 

. - ~. .. ~. -. .. . .~ 
commented on '-tKe need for  ample volumetric pore-space-surrounding . - -  

. -  . 

- - product piping. systems. between  primary and ,secondary .containers. ~ . _- ~ 

- ~ .. 
- 

- 

.My reasoning for- this  provision is based upon two premises: (1) I t  h a s ~ - -  
been our .~ ~ experience ~ t h a t  a ~~. large percentage of .tanks are-"product 

(2) Product. lines a r e  usua l ly~  under "positive pre<sure" ;therefore, a. 

.~ .- 
. 

tight", and most -major leaks result from t h e  product piping network. '- 

- leaking product line will produce more product release (on a per .. 

~. 

- 
.. 

- 
ir.-.... I ,.".."'.*X !)'Y ~ 

- _  volume basis) than-a  s torage tank. - ~ -  
- .- . .~ 

.. 

OCT 1 5 1984 
- ~ 

- : Main Ollice: Fresno/Clovis *-  3860 N. Winery Fresno, California 93727 -(209) 291-7337 . 
Bakersfield (805) 832-8909 0 .Visa/ia (209) 625-8257 0 - Merced (209) 383-3993 - ~ 

. . ._ . -  
.. 

~. . .. 
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P a g e  No. 2 

. - _  
I - 

In short, a specified percentage of volumetric pore space 

surrounding t h e  primary container should b e  established f o r  t h e  
product piping netwprk. Establishing such pore space requirements 

should consider t h a t  t h e  system is usually under significant positive 

pressure. 

Art ic le  4; Section 2644(c) -' During the workshop, t h e  

.probability of plume detect ion by both one slant  or one vertical. 

boring was discussed. The- discussion terminated in a manner such 

t h a t  neither drilling method advocate  could c i t e  definitive evidence 

in support of t h e  drilling method which would most accurately 

intercept  t h e  plume. Upon culmination of this  exchange,. i t  was 
mentioned that.. selecting . the appropriate drilling technique became a 

judgment call. 

4 

2. 

- 
. -  

- I don't pe'rceive t h e  choice between one -slant boring and one  

vertical boring as a judgment call. I perceive t h e  probability of a . -  

slant boring versus t h e  ' probability of a ver t ical  boring intercepting 

t h e  contaminant plume as a judgment call. If both methods have 

equal probability of intercepting t h e  plume, t h e  ramifications of 

,each method._-upon t h e  -consulting .firm and clientele must be  

evaluated. Thus, I believe .a ver t ical  boring, is definitely a more 
realistic approach. . 

Article  4 ,  Section 2644(c) - As an opt ion . to  t h e  s lant  

boring requirement, I suggest t h a t  t h e  local agency determine which 

drilling method (one s lant  boring o r  one vertical  boring) is  more 
feasible. This option allows flexibility of local .entities t o  consider 

local geologic fea tures  which may not b e  conducive .to s lant  'drilling. 
Art ic le  4, Section 2644(d) - This section fails to  address 

t h e  need for  sampling in  t h e  product l ine and. product line/tank union 
areas. As previously mentioned, our firm has experienced t h a t  an 
overwhelming percentage :of leaks at tank facil i t ies occu; in t h e  

-product  1ine.system. A sampling grid should 'be'-developed to  'address 
. t h e  -aforementioned occurrence in order to d e t e c t  historical 

.- .~ ~- 
._ 
3. - 

4.- 

- 

unauthorized releases. - 

. -  KRAZAN & ASSOCIATES 
- 

c- . .. .- ,. ~- . . 
. .  I .. 

- .  
~~ 

-_  . . _ _  . - . . 
~~~~ 

.. . .~ .. . . .  
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Page  No. 3 - - 

~. .~ . . .. 

- .  

I shall suggest t h e  following sampling -scheme. Drill 2 -  borings 
in t h e  tank vicinity. One boring would b e  drilled on t h e  most 
accessible long dimensional side of t h e  tank. An additional boring 
would be  placed near t h e  ,product l ineltank union. . The product line 
tank union ..is a n  area in which past  product seepage is fairly = 

probable. 

In order to determine whether o r  not past  leakage has .; 

occurred f rom t h e  ,iank facil i ty,  a product piping sampling program 
should be  implemented. Such a sampling regime m a y  resemble t h e  

..~ 

. ,  

? 
text'set for th  in Art ic le  7, 'Section 2672(d) 1.. ~. 

. .. ._ -. 

I appreciate  t h e  opportunity to-comment on t h e  proposed d r a f t  guidelines, 
and I'm open to feedback on your-part .  If you have any questions regarding t h e  
text of these  comments, f e e l  f r e e  to  contact-me. 

. 

, 

.. 
Sincerely, . .  
KRAZAN & ASSOCIATES 

! 

KRAZAN & ASSOCIATES 
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- October 11, ,1984 
.. I i '  

.State Water Resources Control Board 
PO Box 100 
Sacramento, Ca. 95801 

ATTN:Harold Singer, Division of Technical Services 

Re:Subchapter 16 of Chapter 3, Title 23;Cal. Admin. Code 

Dear Mr. Singer;' 

Please present our statement at the public hearing of iproposed rule- 
making on October 23, 1984. 

This MercedesZBenz managers organization is concerned about the 
.adverse impact of proposed regulations governing the storage of 
hazardous substances. 
and monitoring of all~materials. 
regulations,are adopted and applied to situations where adequate 
controls are already in place and/or where not applicable at all. 

'~ 

We recognize the' need for responsible storage 
There.are, however, instances where. 

0 
, 

I The spirit of the regulation most directly applies to the automobile 
dealer's'underground storage of motor oil and fuel.- These materials 
are rapidly used, replenished and inventoried on a regular basis. 
Simple cost control and profit motive provide all the reasons to 
repair any leakage of these products. 
monotoring systems should not be considered for this application. 
manualilnventory recording and -reporting system will prove to be 
simple, cost effective.and adequate. 

Another category of underground storage tanks should be exempted. 
These are small hydraulic oil reservoirs used in,conjunction with 
automobile lifting equipment. 
a 30 to 50 gallon tank to hold the operating oil. 
of oil, i.e. 4 to 5 gallons, will disable the lift and render it 
unproductive. Naturally, the repair will be affected as soon as 
possible t o  return the equipment to operating 0rde.r. 
urge that 'these tanks be exempted from liscensing .fees and hazardous 
materials storage controls. , 

Elaborate electronic inventory 
A '  

liscai,aci firs 
QCT 15.884 Eve.ry "inground" hydraulic hoist has 

A small shortage 

We. strongly 

., plp=-p&f- 
Rick Blakemore 
President 

SERVING THE NEEDS OF MERCEDES-BEN2 DEALERS 
IN SOUTHERN CALIFORNIA,ARIZONAAND SOUTHERN NEVADA, 
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- October 11, 1984 

"GETTING THE BUGS OUT MAIN OFFICE - 
SINCE 1931." 935 SHERMAN ST. 

sQAdv r&-P 'd (714) 290-9065 
SAN DIEGO, CA 921 10 

. 
State Water Resources Control Board 
P. 0 .  Box 100 
Sacramento, California 95801 

Attention: Harold Singer, 
Division of Technical Services 

Dear Mr. Singer: 

I am an entomologist'who manages a large pest control company in San Diego. 
A s  .an entomologist I have a clear-understanding between chemica1,impact and 

water supply sounds environmentally sound. 

businessma.n .in Ca'li.fornia. 

.- 
.. . 

- I /  
- / a  

I I, 
I .  - envkronmenta'l change.- Definitely- the -idea-of protecting our ,underground-- . - _ .  - 

But just' as definitely ahat is 
s being proposedtcs a financial impact that will be devastating to every small 

Using the table provided .in your draft the possible initial costs per tank 
may .be 'approximately $9220.00. Our company has 6 tanks located at various 
locations and this coald resuit in a cost of $55,320.00. Are you proposing 
that we forget the fifty years it took to build this firm and invest (which 
is close to our annual pre-tax profit) ;an enormous sum on gas tanks that..were 
legal and supposedly safe when they were installed? . .. 

Wouldn't it b.e more fair to businesses, that when properties are sold that a 
requirement would be to bring. those tanks up to the new requirements? 
would spread the costs from the business sector over a more reasonable period 
of time, and still accomplish this important task. 
that companies which.have multiple tank sites be allowed to defer monitoring 
equipment over a ten 'year pekiod and/or if property is sold 'to allow the costs 
to be spread out over a more realistic time frame. 

Again, I understand your position in proposing this legislation, but remember 
that the devastating impact that this draft will have will cause stress on the 
small businessman who-has just survived one of the worst recessions in the past 

This 

Another avenue might be 

0 

:, 

, ' fifty years. 

Herbert C .  Field 
. ,  Operations Manager/ 

Entomologist 

HCF/cn 

- 

Received DTS 



San Diego Petroleum Carp. Chevron 
2351 E. Harbor Dr. 
San Diego, Calif. 92113 

234-51 11 

October '11, 1984 

Mr. Harold Singer 
State Water Resources 
Control Board 

Sacramento,Ca 958.01 
p,o. Bo-x..l'aa ,. __ * _ ~  . ..._..__I ._.-__._ ~ ~ .,. . 

. 

Re: Underground Storage Tank Monitoring Regulations 

Dear Mr. Singer, 

We would like to add our voice to the many who are con- 0 cerned with maintaining a safe and clean environment. We 

As presently pre- 
are, however, of the opinion that there is some middle ground 
in regard to the above subject matter. 
sented, the proposed monitoring procedures appear to be cost 
prohibitive and in some cases a duplication of effort. Your 
restraint and further study regarding these proposed regu- 
lations is requested. 

cc: C.M. Riley 
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- . .  S t a t e  Water Resources Control Board -. ' -. 

P.O. Box 100 - -  
.~ ~. 

. -~ 
-. . .  . .. Sacramento, CA. 95801.~ 

Attn:  Harold 'Singer ~:: . .~ 

E ' ~ - ~  Division of Technical 'Services -. . 
- .  

~ . .  . .. - 
~ 

.~ . .  

- .. -. .- - 
D.ear - S i r :  

.-It i s  my understanding t h a t  you a re  .,hold%rig a hear ing on 
. October '23rd i n  Sacramento to~ .con%ider  - the adoption of .. _ ,  

tanks? handling hazardous mater ia l s . -  . .. 

I would urge the  board t o  consider .very c a r e f u l l y  the-'regu- 

c e r t a i n  proposed regula t ions  governing underground s torage  - 
- 

~ - .. .. _- 

.~. 

l a t i o n s  t h a t  have been proposed. '1t.would seem t o  p l ace  an . . ._.___ 

extreme economic burden on those -of u s  who-have e x i s t i n g  tanks 

t h a t  t he re  i.s no t  contamination of ground water suppl ies .  

We can-make the  monitoring r u l e s ~ s o  exireme t h a t  i t  can' become - 

duct .  A l l  of Us a re  i n t e r e s t e d  i n  preserving ' the q u a l i t y  o f -  - 
t h e  water t ha t  we must some day dr ink.-but  i . t . ' c e r t a in ly  must be' 

. . ~~ .. .. . . .  
. and apparent ly  goes .beyond what might be  necessary .to assure  . ~ 

... . . - .~ 

, 
- an extreme burden on the  t a x  payer and ul t imate ,  customer pro.- 

done, on some kind  of a reasonable b a s i ~ s .  I_.Gould th ink  thatY. . _  

of tanks and c e r t a i n  kinds of app l i ca t ions .  

'- there  a r e  . h i s t o r i c a l  records of tanks t h a t  .have been used  in^^ 
~~ c e r t a i n a r e a s  that.w?uld g ive  an ind ica t ion  'on the  longevi ty  

- ,  
- 

.. 

~ 

I th ink ,before-we rush out  and place some. l a w  on the  books -- 
t h a t  c r e a t e  an extreme financial-  burden we should g i v e ~  every 
thought t o - t e s t i n g  t o  ob ta in  the  r e s u l t s  t h a t  w e  need and the  
 most^ economical way tha't w e  .can achieve .~ .. t h a t  goa l ;  1- 

Yo.ur cons idera t ion  i n  t h i s  mat te r  s h a l l  be appreciated.  

- - - ~~ 

. .  -~ - - 

.. + 
~~ . . 

.. . .~ 

~~ 

. ,~ . .. .~ 
- .  ' 2  . - ... 6 -. . Very t r u l y  yours,  - - .  

. 
. STINNES-WESTERN'CHEMICAL CORPORATION 

- - ~ - _ 7 
. ~. 

~ 

- .  
~.. ~ Received D E  ' . --. ~ .. 

. -. . .ocr-1 51984 ' ~ -  : .. -. .~ 
. -~ r~ .. 

. .- .~ . ...~ - 
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, State d California 
,. 
M e m o r a n d u m  

: S t a t e  Water Resources Control Board 
Division of Technical Services 
P. 0. Box 100 
Sacramento, CA 95801 

Attn Harold Singer 

SL(+&d+zUG e-3 y /6 +b 
Business and ,Transportation Agency 

Date October 1 2 ,  1984 

File : 816 
878 

From : DEPARTMENT OF TRANSPORTATION 
DIVISION OF PROJECT DEVELOPMENT 
OFFICE OF STWCTURES DESIGN 

Subject; Underground Storage of Hazardous Substances 
Comments on D r a f t  Regulations 

An engineering review of t h e  d r a f t  regula t ions  and attendance 
a t  your workshop owSeptember 24, 1984, have generated t h e  
following comments on the : d r a f t  regulat ions.  

1. Tanks a r e  -present ly  defined 'ass including . a l l  a t tached 
piping. .A subs id ia ry  d e f i n i t i o n  of "piping" should 
.be included which would be l imited t,o p ip ing  which 
would conta in  l i qu id  under normal o r  'ile_asonably pre- 
d i c t a b l e  circumstances.; For motor veh ic l e  f u e l  
tanks t h i s  would exempt vent  and vapor recovery 
l i n e s  from secondary containment. These pipes 
conta in  only vapors, and are v e n t e d . t o  t h e  atmosphere, 

r a t h e r  
than through the p ipe  wa'll and i n t o  the s o i l  o r  
b a c k f i l l .  These exemptions would mot.compromise the 
ground water p ro tec t ion  of t h e  regulat ions.  

Secondly, p ip ing  which is at tached - t o  tanks should 
only be sub jec t  . t o  secondary containment where it. 
is  below grade. Requirements f o r  secondary con- 
t a  inmgn t +$oxe:Tgrag e ;ddo"not-'<adWnce -. . .- - the gr ouna 
water'-protection' ob jec t ive  of t hese  regulat ions.  
Seal ing o r  extending the secondary p ip ing  con.tainment 
t o  prevent su r face  w a t e r  inflow would be necessary 
and reasonable. 

so any escape would be through t h e  open vent ,  .i. 

> .  

'2. Although t h e  s t a t e  law requ i r e s  s epa ra t e  t,reatment - 
-- of motor veh ic l e  f u e l  tanks. from an engineering 

and environmental s tandpoint ,  there i s  no j u s t i f i -  
c a t i o n  f o r  t r e a t i n g  diesel f u e l  one way i f  .it is  
t o  be used u l t imate ly  i n  an on-highway t ruck  and 
d i f f e r e n t l y  i f  it i s  t o  be used for an emergency 
generator ,  f o r  off-road equipment, or t o  fire a 
s t a t i o n a r y  b o i l e r .  

Received DYS 
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Harold Singer 
Page 2 ,' 

, October 12, 1984 

3 .  In Article 3 ,  .New:Tank Construction Standards - 
a number of points.require clarification. 
standards for double wall tanks need to specify 
the'corrosion resistant construction for th,e outer 
tank rather than the primary tank. 
should be'given to the potential corrosion occuring 
between the'walls and .inside the primary.tank. 
four surfaces, the innermost would be'subject to the 
leastcorrosion in hydrocarbon service. 

liquid would be relatively safe from corrosion. An 
interstitial space vented to atmosphere would be 
subject to collection of condensation combined.with 

the exterior tank may or: may ,not protect the inner . 
tank. If that is the expectation, it should, be 
explicit. 

a reliable indicator of leakage in facilities other 
than retail sales outlets. m e  pump'registers for 
most non-reta i 1 f ac i 1 it ies -jare->ne$ther.-c.aWxated.. ,. -~ A,..:. 
nor sealed by .weights and measures. ' The consz-ientiousness 
,of the tank gauger is questionable where the fuel 
facility is an adjuneWto some other primary business z 

or .activity (highway maintenance in the case of .~ 

Caltrans). Finally, the operation may be .less than 
daily during all or part of the year. 
monitoring is provided, there is no advantage;to daily 

Construction 

. .  Some consideration 

Of the 
I '  

A pressurized 
or evacuated interstitial space, or one filled with . i  

a continuous supply of air.. Cathodic protection of . 

I 

Daily gauging and inventory reconciliation is :not . 

. .  i ~ _-.. -- _---A 

- I  

If continuous 

gau,ging in addition. , , ,  

The requirement for a striker plate in all tanks is 
positive, however a 2 inch square striker-plate 
under a 2 inch tank opening with no guide tube would 
meet the regulations and would likely be missed more 
often than hit. A larger striker plate or an additional 
requirement for a guide tube would make this regulation 
more functional, 

The approval of a registered corrosion engineer for the 
types of corrosion resistant tanks listed appears to be 

are excellent corrosion inhibitors, the judgement of a 
professional is an unnecessary expense. A requirement 
for a registered corrosion engineer's judgement on any 
alternate system would be more appropriate. 

1 unnecessary. When the options are so limited and all 

. '  C '  
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'Harold Singer .% 

Page 3 
October 1 2 ,  1984 

4. 

a suc t ion  pump is its own leak de tec tor .  A leak of 
.05 gallonsfiour from a twenty f o o t  length of 1% inch 
produ t pipe would 'completely .d ra in  t h e  p ipe  i n  40 

t h e  de l ive ry  of f u e l  af ter  a .weekend, much .as a leak 
de tec to r  on a submersible pump. Furthermore, once t h e  
p ipe  was  emptied above t h e  leak po in t ,  no more f u e l  
could leak ou t  u n t i l  the pump was used again and the 
l i n e  refi1,led.. For the major i ty  of , k a l t r a n s '  f ac i l i t i es  
per iods of ,complete shut  off of t h e  lpumps from' 16 hours 
d a i l y  to ' . th ree  day weekends are'common. 

A temporary, less restrictive, monitoring procedure 
should be provided .for f u e l  tanks which are scheduled 
for  .replacement. For pub l i c  agencies,  a wholesale 
program of e i t h e r  monitoring w e l l s  or systematic  tank 
replacements w i l l  r equ i r e  long range budgeting. 
i n i t i a l  so i l s  t e s t i n g ,  i n i t i a l  p rec i s ion  tank t e s t i n g  
and a n  average of one 65' ground w a t e r  leak de tec t ion  
w e l l  per tank are required f o r , e a c h  e x i s t i n g  Cal t rans  
tank the  c o s t  a s  estimated i n  the Fiscal Impact Statement 
for these regula t ions  would be over 5.8 m i l l i o n ~ . d o l l a r s 2 .  - 
For tanks which may be near ing t h e  end of t h e i r ' u s e f u l  
l i f e ,  an expenditure of $7,000 pe r  .tank for a short term 
monitoring program is f i s c a l l y  i r respons ib le .  A f i v e  
year  repxacement schedule f o r  a l l  e x i s t i n g  tanks over 
f i f t e e n  years  old would be a b e t t e r ' v a l u e  and would do 
more t o  protect t h e  .environment i n  t h e  long run. f i e  
present  d r a f t  regula t ions  nei the? allow for t h i s  type 
o f , sys t ema t i c  approach, nor for budgeting the 5.8 mil l ion  
d o l l a r s  over a number of years. 

The .requirement for ground w a t e r  assurance monitoring 
is  l i k e l y  t o  cause more problems than it w i l l  prevent.  
The p o t e n t i a l  fo r  contaminating a deep aqu i f e r  during 
d r i l l i n g  or due t o  a f a u l t y  seal  or  sur face  i n f i l t i a t i o n  
must be weighed.against  the p ro tec t ion  afforded. I n  
an area w i t h  mul t ip le  tank facil i?ies i n  an urban or 
suburban area, the p o t e n t i a l  for one poorly constructed 
w e l l  ou t  of dozens of w e l l s  required makes . t h i s  require-  
ment of quest ionable  safety. Monitoring of e x i s t i n g  
w e l l s  i n  the area for  conta6ina$,ibn-:.would accomplish 
t h e  same ends bu t  would no t  run a s  great a r i s k  of 
su r face  contaiiii$at%~on.--. 
cost among tank owners i n  an area would have t o  be 
addressed, 'but should not  be insurmountable. As wri t t en ,  

hours-.  f This would seri ,ously.delay o r  poss ib ly  prevent 

If 

Apportionment of the monitoring 

1 New York S t a t e  Department of Environmental Conservation, 
Technoloqy for the Storage of Hazardous L i q u i d s , -  p. 116. 

2 I n i t i a l  S o i l s  Test ing ' $1600 
I n i t i a l  Precis ion T e s t  400 
Ground W a t e r  Leak W e l l  5000 

$7000 
x 834 tanks 

$5,838,000 
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_ _  - 
17~ ;-- - - 

-.the,- m,onitor~n~:.~eg~~tio~s -wqild ir.esult -in.-eaZh' .. Ita! 
owner',monI.t6ring not only his own' facility, but all 
those facilities upgradient. Some of those faciltj 
,may .infact be exempt Erom.monitorins requirements 

k 

I S  

themselves due to %heir association-with agricultural 
uses. 

5.;'* Clarification is needed on the status of underground 
tanks which are temporarily out of'operation, but still 
storing products. Caltrans has several facilities which 
are closed seasonally due' t.o closure of, the roads they 
maintain, and several others that are only open during 
the storm season, as satellites of year round stations. 
If electronic monitoring is installed with a remote 
alarm to an operating facility, it should not be nec- 
essary to treat these as temporarily closed tanks. 

The requirement for 45 days prior notification.would not 
be feasible for these facilties where opening and closing 
dates are determined by weather conditions and.may vary 
from, year .to year. ' If the 45 day requirement is dropped, 
or .if the prior notification period is left up to local 
authorities +i.Ca%e- shduld,:'be ' faken,Yo - prevent local 
authorities from requiring excessive prior notification 
periods. 

The allowance for provisional' permits in Article, 10 
should be amended to allowfor provisional permits of 
not more than one yeax. 
requirement at local discretion. 
could still be issued if conditions required it. 

The draft regulations,while,expensive to implement and 
not entirely practical from the view of existing technolgy 
and other applicable regulations, such as NFPA, do 
reduce the ambiguity of the authorizing legislation. 
In summary, two general comments are in order. First, 
the requirements for new construction are relatively 
clear cut and the technolqgqi'--to enable compliance is 
available or becoming available. Secondly, the require- 
ments for monitoring existing tanks are excessive, 
cumbersome and technologically infeasible at this time. 

6 .  e 
A quarterly review could be a 

A shorterterm permit 

0 :  

If you have additional questions, please contact 
Virginia Squire 3-0507. 

R. C. Cassano, Chief 
Off ice of Structures Design 

R. B y P e  T. er, 

Design Supervisor 
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IL COMP 
9925 - 8% AVENUE - P. 0. BOX 104 
HANFORD, CALIFORNIA 93232 

, . I  (1 , I 
MR HAROLD SINGER * ’ ) I I ;  2 ’ :  1 ‘  ’ 

b* , 1 .i 
P 0 Box 100 
SACRAMENTO, C A  9580 I 

* .  DIVISION OF TECHNICAL S E R V I C E S  

DEAR MR. SINGER, 

W E  ARE A SMALL PETROLEUM JOBBER IN HANFORD, CA., 

SELLING T E X A C O  GASOLINE TO LOW GALLONAGE SERVICE STATIONS. 

I CAN A P P R E C I A T E  THE NEED TO PROTECT THE UNDERGROUND 

WATER S U P P L ~ .  HOWEVER, THE REGULATIONS BEING PROPOSED 

WOULD B E  .EXTREMELY E X P E N S I V E .  

FOR A L L  P R A C T I C A L  PURPOSES, I T  WOULD PUT ALMOST A L L  

SMALL  S E R V I C E  S T A T I O N S  AND E I S T R I B U T O R S  OUT OF B U S I N E S S .  

THERE H A S  TO B E  S O M E , M I D D L E  GROUND T H A T ’ W O U L D  PROTECT 

OURUNDERGROUND WATER, Y E T  ALLOW THOUSANDS OF S M A L L  

B U S I N E S S E S  TO C O N T I N U E  TO OPERATE. 

I ERNESTLY URGE YOU TO F I N D  A COMPROMISE P O S I T I O N  

W H I C H  COULD ADDRESS A L L  O F  THE PROBLEMS. 

VJY ,TRUL*Y YOURS, 

A@% WILLIAM E.. BUFORD Y 

e 
. 

Received ct% 
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0 C. E R l K  HEDBORG. P.E. 

October 15, 1984 

H E D B O R G  .ASSOCIATES, INC. 
CORROSION CONSULTANTS 

,POST OFFICE ?OX 9 4  
SAN CLEMENTE. CALIFORNIA 9 2 6 7 2  

AREA CODE i t 4  

492-3561 1 

/-- Mr. Edward C. Anton, Chief 
Division of Technical Services 
S ta te  Water Resources Control Board 
Post Office Box 100 
Sacramento, CA 95801 

Subject: A B  1362 (Sher B i l l )  

Gent1 emen: 

I have recent ly  learned of AB 1362 which would requires: 

1. 

2. 

Double walled construction f o r  underground fuel storage tanks.  

The d r i l l i n o  of 200 foot  deeD t e s t  wells ad.iacent t o  underoround fuel  storaae tanks 
to~moni tor  %or leaks.  

I t  i s  my opinion t h a t  the above proposed regulations a re  technologically faulted.  The 
prevention of corrosion on double walled, s t ee l  tanks would be very d i f f i c u l t ,  if not 
impossible, t o  achieve.' The d r i l l i n g  of deep monitor wells adjacent t o  the tanks would be 
very expensive and the data obtained would not be def in i t ive .  

I respectful ly  urge tha t  the S ta t e  Water Resources Control Board accept the NACE recommended 
pract ice  f o r  the control of corrosion on buried s t ee l  tanks which c a l l s  for a protective 
coating and an e f fec t ive  cathodic protection system. Monitoring for leaks can be more 
rea l iab ly  and economically accomplished through periodic hydrostatic pressure t e s t ing  and 
on-going records t o  permit comparisons between the f l u i d  volumes going in to  and ou t  o f  a tank. 

I am a registered professional corrosion engineer (Cer t i f ica te  No. 345) i n  the s t a t e  of 
California and I respectful ly  ask t h a t  you g ive  serious consideration t o  the views expressed 
above. pcY?ly/r!\7 
C.E. Hedborg 

Very t r u l y  yours, c,< /L!--q. 
J . . .  

C.E. Hedborg 

CEH/sem 

cc: Mr. Harold Singer e , .  

Kecelvea 0 (3  

'OCT 1 91984 
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Shell California Production Inc. 
AS~bsidiary 01 Shell Oil Company 

Sta te  Water Resources Control Board 
Division of Technical Services 

' ATTN Mr. Harold Singer 
P. 0. Box 100 
Sacramento, CA 95801 

Dear Mr. Singer: 

PROPOSED REGULATIONS GOVERNING ~~ ~. ~~~ ~ ~~.~ 

STORAGE OF HAZARDOUS SUBSTANCES 
16 OF CHAPTER- 3, TITLE 23; CAC) 

P.O. ~ 0 x 1 1 1 6 4  
Bakersfield. California 93389 

Shell California Production Inc. i s  pleased t o  provide the following 
comments on the Agency's proposed regulations governi.ng underground 
storage o f  hazardous substances. We believe the e n t i r e  proposed package 
goes f a r  beyond t h e  Statutory Intent  of AB 1362. The Agency comments i n  
the Statement of Reasons t h a t  "there are  three separate b u t  equally 
important monitoring objectives.  They are:  insur ing . tha t  the ground 
water i s  n o t  being contaminated, detecting current ly  leaking tanks and 
tanks tha t  have leaked i n  the  past ,  and detecting fu ture  leaks before 

'' 

groundwater can be affected" (emphasis added). Nowhere does the S ta tu te  
require tha t  the Board look a t  " t a n k s  t h a t  have leaked i n  -the past.". 
Section 25284.1 of the Health and Safety Code only addresses the 
in s t a l l a t ion  o f  "a monitoring system capable o f  detecting unauthorized 
releases" of hazardous substances. 

Along s imilar  l ines, ,  the primary purpose of Assembly Bi11--1362 was to '  
protect  waters o f  the- S ta te  from discharges o f  hazardous materials from 
undergound tanks. Where no .groundwater ex i s t s  under tanks, those tanks: 
'should be exempted from the regulation. 

In some areas o f  the s t a t e ,  fo r  example the Belridge -Oilfield located 
on the  westside of ,the southern San Joaquin Val'ley,..moisture def ic ien t  
s o i l s  overlay the fi'rst f l u i d  encountered which i s  crude o i l ,  300-800 
f e e t  below the surface.  
by implementing your proposed regulations i n  such a case. There i s  no 
groundwater above the o i l  zone! Therefore, a t  a minimum, we recommend 
t h a t ,  under Art ic le  4, Sections 2645 ( b )  and 2647 ( b ) ,  an item (5)  be. 
added t o  read as follows: " I t  can be demonstrated tha t  no .groundwater 
exists.' '  This additional condition would  exempt underground tanks from 
the groundwater and.vadose zone monitoring requirements where i t  can be 
demonstrated t h a t  no groundwater ex i s t s .  

In addition t o  these comments, 'we concur and endorse the comments being 
prepared by the.Western Oil and Gas Association. 
incorporate t h e i r  comments into the f ina l  regulations t o  be developed. 

. ' 

A meaningful purpose would n o t  be accomplished 

We-encourage you t o  

BAAM8428601 

Received DI$ 

013'1 91984 
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Finally, we believe the statute itself i s  badly flawed. It attempts to 
legislate a solution to an extremely complex geologic and hydrologic 
problem with a simpllstic, broad brush approach that wastes mill.ions of 
dollars by imposing needless and indiscriminate conditions without 
-insuring that the problem will be solved. Time schedules are 
unrealistic; far more study is needed; and priorities should be 
established based on these studies. 
in control requirements are needed to address various degrees of risk. 
We urge the'Board to work with the affected industry in seeking to 
obtain the necessary .legislative correction of these deficiencies'at the 
earliest possible opportuni.ty. 

We hope that these comments will be given serious'consideration. ,We 
appreciate the opportunity that has been provided to make our concerns 
known to you. 

If you would like to discuss any of our comments in greater depth, 
please contact Mr. R. E. Ouellette at (805) 326-5280 or Mr. B. L. Faulk 
at (805) 326-5220. 

Very truly yours, 

More site specific differentiation 

Manager of Safety and Environmental Conservation 

REO/BLF/tg 

cc: Shell Oil Company 
ATTN John Geoghegan 
1101 J Street, Suite 720 
Sacramento, CA 95814 

B. L. Faulk-Kernridge 

BAAM8428601 
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Shell California Production Inc. 
A SUbsldlBry 01 Shell Oil Company 

P.0. Box 11164 
Bakersfield, California 93389 

November 26, '1984 

Sta te  Water Resources Control Board 
Division o f  Technical Services , 
ATTN Mr. Harold Singer 
P. 0. Box 100 
Sacramento, CA 95801 

.Dear Mr. Singer: 

SUBJECT: COMMENT ON PROPOSED REGULATIONS GOVERNING ~ 

UNDERGROUND STORAGE OF HAZARDOUS SUBSTANCES ~ 

(SUBCHAPTER 16 OF CHAPTER 3, TITLE 23. CAC) 
DRAFT REGULATIONS DATED NOVEMBER 9 ,  1984 

- 

Shell .California Production .Inc. i s  pleased t o  provide the following 
comments on the Agency's l a t e s t  revised d ra f t  o f  the proposed 
regulations governing' underground storage of hazardous Substances. We 
applaud the changes which  have been made following receipt  of comments 
from the public on your Augus t  23, 1984 draf t .  
direction currently being fol'lowed will lead t o  a more, effect ive program 
t h a n  t ha t  proposed ea r l i e r .  

There a re  several areas,  however, which s t i l l  need t o  be addressed. As 
discussed i n  our previous l e t t e r  dated October 15, 1984, a mechanism in' 
the regulations should  be available t o  exempt tanks located in moisture 
def ic ient  s o i l s  which overlay deep or non-existent groundwater. While a 
s i t e  spec i f ic  variance i s  available,  i t  seems t o  be contrary t o  S ta te  Law.. 
t o  deny the local . au thoz ty  the  discretion t o  approve o r .  di.sapprove the 
instal ' la t ion of .vadose zone monitor ing wells for such f a c i l i t i e s .  
other words, why can ' t  .the local agency grant t h e  variance or  why can ' t  
the  regulations specify under cer ta in  conditions tha t  no vadose or 
groundwater we1 1 are .needed? 

A second item we wish'to bring t o  your a t tent ion concerns the time table  
required t o  implement the regulations. 
constraints placed upon the Agency'in developing these regulations. 
However, we believe tha t  a mechanism should be established i n  which 
local agencles and  the regulated community wi'll b o t h  be  abl le t o  t o  ' 
comply with a July 1, 1984, compliance date. I t -  seems t o  us tha t  a phased 
approach, such as large tanks, medium tanks and small tanks program 
could be established such that .over  the course o f  1 year from 
July,  1, 1985, a l l  tanks would be under a valid permit. 
the monitoring program required t o  be ins ta l led ,  as s ta ted i n  the public 
comments heard on October 23, '1984, can n o t  physically occur because of 
the lack of qual i f ied,  competent d r i l l i ng  firms. 
a re  good reasons f o r  allowing a phased approach t o  implementation. 

We believe tha t  the 

In 

We understand the time 

In addition, 

Both of these points 

a 
CBAM8433101 
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Lastly, we have worked on developing the WOGA comments on this recent 
draft and request that the staff carefully consider the comments submitted 
by WOGA. 

We hope that these comments will be given serious consideration. 'We 
appreciate the opportunity that has been provided to make our concerns 
known I to you. 

Ifvyou have any questions, please contact Mr. R. E. Ouellette, at 
(805) 326-5280 or Mr. B. L. Faulk at (805) 326-5220. 

Ver truly yours, 

PLwd Po-! 
Joek. Dozier, Jr. 

REO/tg 

cc: Shell Oil Company 
ATTN Mr. Geoghegan 
1101 J Street, Suite 720 
Sacramento, CA 95814 

B. L. Faulk-Kernridge 

r 

CBAM8433101 



P.O.Box 3105 
Houston. Texas77001 

November 21, 1984 

State Water Resource Control Board 
Division of Technical Services 
ATTN: Mr. Harold Singer 
P.O. Box 100 
Sacramento, CA 95801 

Gentlemen: 

I 

SUBJECT: COMMENTS ON PROPOSED REGULATIONS GOVERNING UNDERGROUND STORAGE 
OF HAZARDOUS SUBSTANCES DATED 11/9/84 
(SUBCHAPTER 16 OF CHAPTER 3, TITLE 23 CAL) 

Shell Oil Company is pleased to provide the following comments on the 
Board's proposed regulations governing underground storage of hazardous 
substances (Revised 11/9/84). Shell Oil Company has participated in the 
development of, and supports the Western Oil and Gas Association's 
comments dated November 27, 1984. 

In addition to the comments made on behalf of W.O.G.A., we offer the 
following area of concern: 

Section 2643(e) Inventory Reconciliation 

This section requires wholesale meter deliveries to be verified 
with a specific procedure as part of the inventory reconciliation. 

Many businesses are open and operating while deliveries are being 
made. In order to perform this verification, sales would have to 
be suspended while deliveries are being made. 
locations the operator and wholesaler are the same company and 
requiring meter verification is redundant. 

We believe inventory reconciliation, regulations should be written as a 
performance specification. 
wholesale meter delivery regulations. 

We appreciate this opportunity to comment on 'the draft regulations. 

Very truly yours, 

Additionally, at some 

Thereby eliminating,the need' for specific 

3 .  I 

. 

mfl 

BTMS8432603 



May 24, 1985 

P.0.Box 3105 
Houston, Texas 77001 

Mr. David Holtry 
Division of Water Quality 
S ta te  Water Resources' Control 
P. 0. Box 100 
Sacramento, California 95801-0100 

Dear Mr. Holtry: 

We a r e  taking this opportunity t o  make writ ten comments on the amendment 
t o  regulations adopted January 18, 1985, t o  be codified i n  Subchapter 16 
of Chapter 3, T i t le  23, California Administrative Code (23 CAC Sections 
2610-2714). 

Our comments a r e  a s  follows: 

Section 2621, Additional Definitions 

"Groundwater" means subsurface water which flows in to  a well. 
~ 

Comment - (Add) w i t h i n  a reasonable period. 

Appendix I ,  Table C 

Manual of methods f o r  chemical analysis o f  water and waste, 
EPA 600/4-79-020, March 20, 1979. 

- 

Comment - This edi t ion has been revised. 4 

Procedures manual f o r  'groundwater monitoring . a t  sol i d  waste disposal 
f ac i l . i t i e s ,  EPA 530/SW-611, August 1977. 

Comment - This addition i s  outdated. ' 
General Comment 

'The API Groundwater Monitoring and Sample Bias publication should ./ 

be added t o  t h i s  Appendix. 
. 

BTMT85 14405 

Received DT: 

MAY 2 9 1985 
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We apprec ia te  t h e  oppor tun i t y  t o  comment on these regu la t i ons  

Very t r u l y  yours,  1 

. E. Smith, Manager 
Environmental, Market ing Enginesr ing 

GSH/bad 



664WEST MAIN ROAD - P. 0. BOX 731 

61 9 I3524832 

LICENSENO. ~ 4 i a m  

I .  EL CENT.RO, CALIFORNIA 92244 
' 5. 

DkC. 3 ,  1384 

- . .  Dear SoardrnernSer, 

1 a p o l o g i z e  for ti22 d i l a y  i n  g E k t i n s  - t h i s  i n fo rma t ion  t o ' . y o u  . ' 

f o r  your p e r u s a l ;  It  has taken  m e  sane t i m e  t o  c o c q , p i l E  t h e  l e t te rs  

of s i g n i f i c a n c e .  I s i n c e r e l y  hops t h i s  will n o t  be t o o  late for 

your  c o n s i d e r a t i o n -  

znclosed.  a re  l e t te rs  from and t o  Underwr i te rs  L'aboratie.s. I n c .  

,\-;any of t h e s e  lsttirs deal wi th  t h e  2roble:n o f '  t h e  UL l i s t i n g .  mark 

@ the  issue of vacuum t e s t i n g .  I t  is  t r u s  t h a t  UL has proposed 

a 2rocedure  t o  prauids a. l ist in5 for task linings, Flowsver, nuch 

of t h e  t e s t i n g  t h e y  props i . :  has S2.5n a c c o x q l i s h f d  througb oYz=:r 

can;;.ani.-s, such as U . 3 .  ? ? s t i n g  Labs. U . S .  T e s t i n g  has done cxtensF-C-r 

t e s t i n g  oil t h e  bonding and the iinmersion of ou r  c o a t i n g  i n  a11  

motor vshicle fuels as w e l l  as a h o s t  o f  o t h e r  r e a g e n t s .  This 

p r o p r l e b r y  i n f o r m a t i o n  has been >rovided t o  your  staff - F u r t h e r ,  

A?I 16.31 i s  r o u t i n e l y  recognized  by most f i r e  o f f i c i a l s  i n  t h e  

wsskern Uni ted  S t a t e s ,  as i s  evedenced. be t h a  e n c l o s u r e  of the  . 
a r t i c l e  73-6 of thi. progmsed Uniform F i r e  Code. T h i s  prsposc-d. 

co.ic! a l s o  xsrmves any r e q u i r a n s n t  f o r  vacuum t e s t ing .  

. .  

-._- . .~ .- . - . -. . - __-.  _- 

I t  seems stran5.o t o  me t 3 a t  yolrr s t a f f  would i g n o r e  c r i t e r i a  

f o r  t e s t i n g  i n  t h e  Sher b i l l  w i t h  t hc j  excep t ion  of t h e  one he amfind-:? 

oct, and ad so:n&hing 

Sq' an o u t s i d e  agency. 

__. ~ 
~ 
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March 3,  1982 . .  

.. 

I 
. .  

. .  
_ .  , .. 

Subject 58 
. .  

8 '  
. .  . .  

. ,  

. .  . . .  . .  , .  . .  

. .  

. ,  
. .  

. -  , -  , '. 
.. . Southwest Tank Liners, 'Inc.. 

664 West. Main Road 
P.O. BOX. 731 
El Centro, CA 92244 

. .  . .  

. .  

. .. 
. ,  . 

. . .  Attention: Mr. J. R. Sessions, Owner . .. 
. . .  

Underground Tanks - 
. .  

Subject: - 
. .  . .  

, .  Gentlemen: 

. .  
This i s  in reply-.to your letter of .February 22.relat.5ng 
primarily to the Listing of Underground Tanks by.Unde2mriters 
Laboratories. 
same subject,. we. are not providing specific answers t& each... 
of the questians,.. "Lhe.fallowinq general replies relate .go 

along with that'which you will find inour Standard UL 58, 
copy ,of which is attached, should provide inf.omatiokr.currently 
available. . .  

The Listing Mark '(Label) on a tank indicates that the. tank 
complied with Undem-riters Laboratories requirements.'at the 
time .it was shipped from the manufacturer's plant, Our pub-.,: 
lished aavices indicate that the tank. &.,to be installed 
'accordance -with NFPA Standards'.30 and' 31 as well as the 
prevailing state and local Codes. .Unde;mriters .Zaboratories ,. : 

Since most of your questions relate to:.the 
,'. 0 . . 

.our Listing and. Follow-up Programs and this information .._ - - -: .- 
. .. 

. .  . 

. 

. 
contact with these products ends -when they leave. the factory.. ' ' . .  . 

It is the responsibility of'designated'local authorities to. 
establish proper installation, maintenance and replacement 
as necessary.. In this connection. we would like.to refer you' : 

tion of such local authoxity or "authority. haviw, jurisdirtion. " 
P 

to Section 1-2 of KFPA 30-1981 where you will f5nd a:defini- . 

. Repairing of Listed (Labeled) tanks does not, in and of'itself, 
invalidate Listing Marks, since these Marks. indicate. 'compliance 
with UL 58 requirements at the time the .tank 1eaves.the fackoxy. . 

0 

. .  
. .  . . .  
._ .. 

Look For The @ Listing or Classification Mark On The Product 
, .. . - . .  L --.. d. ~~ 

~~~ -~ ~~ 
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;;TNDE;?VRITERS LABORATORIES INC. 

. , .  
8 ,  . . .  

, .  

To cover situations wherk rebuilding a product is feasible, 
Underwriters Laboratories has established a Rebuild or 
Remanufactured Product Program which is to be used in can- 
junction with the factory Follow-Up Service Program. Under 
this program,products are returned to the factory where 
they are disassembled and worn parts are replaced. The end 
result is a product that complies with the requirements of 
the applicable Standard. This type of program has not been 
considered practical for an underground tmk at this point 
in time. 

We have not sanctioned, endorsed, or otherwise certified. 
methods or materials 'used for the field repair of underground- 
.flammable liquid tanks. We would consider. the 8evelopment. of 
such programs, if requested by a manufacturer to develop-such 
proposal. Such programs would likely relate primarily to 
repairs of damage done prior to the tank being placed in . 

service. 

Underwriters Laboratories experience in the tesi5ng of. tanks 
suggests .that when buried tanks develop leaks as a r e s u l t  of 
normal use (as opposed to mishandling during instal'laizion).' . 

they should be sc'rappea and replaced with new.Underwriters 
' 

Laboratories Labeled tanks. . In these.situations, it is likely 
that the unit has been in service for a long period of time 
(perhaps longer than .its useful life). 

A s  mentioned previou.sly, a copy UL Standard'-58 is- also enclosed 
and should assist. in answering.,some of your ques'tions. As far 
as questions relating to'installation, we would again.refer 
you to .NFPA 30-1981, r'lammable, and Combustible: Liquids Code, 

Very tnily yours, Reviewed by: 

. 

. .  

R. R. PERSCHBACHER E. N. KILLUEEN 
Assistant Managing Engineer 
Casualty and Chemical 

Associate Managing Engineer 
Casualty and Chemical 

Hazards Department Hazards Department 

RRP : am 
Enclo. 

. .  
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G d NEACHAM 
PO BOX 55 
HEROLO C h  95638* , ,  . .  . .  
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7HIS MAILGRAM IS A CONPIRf-!ATION COPY CiF THE,F,tLL.OHING HESSAGEz 

Z I P  
UNDERWRITERS LA'BORATDRY I N C  
ATTH JOHN J HAWLEY 
333 P F I N G S T E N  PO 
NORTH3ROOK I L  60062 
GENTLEMEN? 

YOUR FEBRUARY 2 ,  1983 LETTER SUPPOSEDLY AOO.?ES.SEO' THE T H I R D  PAPAGRAPH- 
' O N  PAGE 2 OF YOUR LETTER DATE0 M A R C H  3, 1982..1 FhIL TO CGMPREHEND . . 

. .  

20374'82242 MGM TDPi HEROLD. CA 12: 0;-21 . 1 2 S C ?  EST 
' . 

. .  

. .  

. .  

HOH Y CUR ' F'E-E R U 4 RY-FL-E f T ER. C 0 MM E N T 5- 3 N.-- SL) 3 2 E C  - .F I R A G2.A PH .- SUB:jE C T 
PARAGRAPH DEALS W I T H  T E S T I N G  OF T9NKS AND YE%? ?ECOY!+ENDATIO!S THAT . 
TANKS FOUND L E A K I N G  BE SCRAPPED ANC REPLACEC *IYH NEN'UNDERWRSTERS 
L A B D R A T O R I E S  L A B E L E D  TANKS. 

P L E A S E  CDMMENT ON YOUR PROCEDURES F O R  T E S T X K  3: IN-'S.ERVI:CE 
UNDERGROUND STORAGE TANKS AND UPON YOUR REASOSS F O R  RECOMMENhZNG 

. .  
. .  

.~ 

REPLACEMENT OF LEAKLNG TANKS WITH N E ~  U N D E R K ~ ~ T E ~ S  LIBORATORES 
L A B E L E D  TANKS. 

SENCERELYp 
G R YEACHAH 
SOUTYWEST TANK L I 8 E R S  1h;C 
PO BQX 551 H E R O L D ,  C A  9563a'RR 
PO 6 C X  7 3 1 ~  EL CENTP.0, C A  922P4 

21142 EST 

I4 GH C OEP +! GH 
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an indepen~?at, nct-fbr-pvtit orya?iizatic?L tesf~?igj>r]~zrb&c sajktg 
. .  

March .I, 1983 

Southwest Tank L k e r s ,  Inc.  
Mr. G. R. &leach- 
6 6 4  W e s t  Main-Rox? 
P. 0. B o x  731 
E l  Centro, '  CA 92244 

S u b j e c t  : Field Xepairs of L i s t e d  Tanks ' . 

Gentlemen : 

. .  
'0 

. .  
. *  . I 

r 
. .  . I .  ' 

: .  

. .  

. .  
During our Februazz 23, '1983 phone conversetcon,,  you aSkect 

i n t o  a 'UL L i s t e d  .Steel Underground Tank "-3oids" the: UL 
. L i s t i n g  .Mark. 

The ossppression "vo?ds t h e  L i s t i n g  Mark" is a superfluous 
s t a t emen t ,  s i n c e  t h e  L i s t i n g  Mark rceans e a t :  a product com- 
pl ied wi th  our. r q J i r e m e n t s  a t  the .timk. '+e mark was app1ie.d.. 
Nothicg t h a t  is k t e r  done has  any bea r inF  on +at fact. 

Any d e c i s i o n  regzzding  a field s o d i f i c a t i z n  of an. underground 
storage tank. is- *>e respcnsibility of khe rat;iority having 
jur i sd ic t ion ; '  T r - r e g a r d  to the T ieTd '  mici;5cat!ion+5 6f'XIY-----' 
L i s t e d  tanks, w e  zre, a t  t h i s  time, c o n s i E e r i n y  whe the r  w e  . . 

can be of ass i s tace  to such approval  a u t z o r i S e s  by p rov id ing  .' 

a L i s t i n g  progr& to eva lua te  f i e ld -app l i ed  Iini'ng. syskems . .  

that w e  respond i;? w r i t i n g  .as t o  whether 5 e  a c t  of c u t t i n g  . .  

. .  , .  

- 
. .. ., 

Very t r u l y  -yours, Reo:ewed by: 
. .  , 

. .  

J O E 3  J. H N 7 L N  E. W, KILLOREN . 

Engineer ing  Grou?. Leader . .. Associe te  3fra;tagiag Encjineer 
Casua l ty  and C h e s c a l  . ' .  Casualty and Chenical. ~ " .  

Eazards. D.epartmen.k Hazards D e p a r k n t . : .  . , , .  I .  

- 
JJH/s s 

. .  . . .  .. . 



664 WESTMAIN ROAD - ' P. 0,BOX 731 

. I  

, .  EL CENTR0,CALlFORNIA 92244 ' 

. .  
. .  714f352-4832 . , 

. .  LICENSE NO. TIF718 

e 
I .  

* 
.* 

. .  
. .  June 24, ,  198'3 

. .  

. .  , .  

t 

John J. Hawley 
Engineer ing Gro'up Leader 

Underwri ters  Labora tor ies ,  Inc.  
Casua l ty  and ChemicaL Hazards, Dept. 

Northbrook, I l l i n o i s  60062 . .  

. .  

,333 P f ings t en  Rd. 
. .. . .. 

. .  

D e a r  Six;  

Sometime ago we t a l k e d  a b o u t  t h e  t e s t i n g  oE l i n e d  o r  " 
co'ated underground s to rage  tanks by applying vacuum of 
n o t  more than  5..3 inches  of mercury- ' Can you e x p l a i h  t o . m e ,  
again ,  .how you a r r i v e d  a t  t h e  5.3 i n c h e s ' o f  ae rcu ry ,  and. 
a l s o ,  inform m e . r e l a t i v e  t o  t h e  p rocess  of vacuum t e s t i n g  of 

vacuum. tes t ing  of underground s to rage  t a n k s ,  where. may.?e 
tanks.. If you have any l i t e r a t u r e  a v a i l a b l e  r e g a r d i n g  . .  

----*-- ' 
- ;. .@-. .". . ' ' o b t a i n  such Li tBrakare?  _ _ _  - __ -...I_..-- 

, .., _. -- -' 

A r e  , a p p l i c a t i o n s  of vacuum t e s t s  p r a c t i c e 1  and feas ibLe  
i n  a f i e l d  s i t u a t i o n ?  . .  

We have t r i e d  t o  l o c a t e  c o n t r a c t o r s  wha..are equipped and 
knowledgeable t o  vacuum t e s t  t anks  i n  p l a c e  and have been 
unsuccessfu l .  

We a p p r e c i a t e  your  he lp  and cooperat ion.  , ..: 

Southnost ,  Tank Llr ioro  . , 

. . . .  . 
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an ii?depsw.lent, not-fw-pojt oi-3c1 uizuifo)i testing foi-public safety 

' J u l y  13, 1983 

- . _ .  
. ,  

Southwest Tark Liners ,  Inc. 
G. R. Meachm 
664 West Main'Road - P. 0. Box 731 
E l  Centro,  CA. 92244 

I 

.. . . .  

Our Reference: Subjec t  58 
. , .  

. . . . .  

Subject. :  ' Tank l i n i n g  Process  ~5 ICater ia ls  

Gentlemen: 

This  l e t t e r  vi11 rep ly  t o  your Juze 2%, 1983 let2er and c o n f i n  
our  r e c e n t  pkone conversa t ions .  . .  

There a r e  two opt ions  from which t o  cEoose, r ega rd ing  t a n k  ' . ' . '  

l i n i n g .  . The f irst  opt ion  would bP- i o  pursue a.CE L i s t i n g  By. 
Report  f o r  Yne complete Lining .procfts%, i n c l u 6 i r q  an eva lua t ion .  
of the a c t u a l  l i n i n g  m a t e r i a l s .  'Tee o-;frer appra ich  would be to 
e s t a b l i s h  Cosponent Recognition of tks ac tua l  liziing m a t e r i a l s  
only.  . T h i s  l i n i n g  Recogni t ion wozi-2 ihen a s s i s t  any a p p l i c a t o r s  
who would W E I L ~  t o  s u b m i t  t h e i r  li7ixz .grocess  for aur ' L i s t i ng  3y 
Report,  i n  tkat they  would n o t  neaci to r e p e a t  t f r t  e v a l u a t i o n - o f -  

The  two opt ions  w i l l  be d iscussed  S s k w  a s  E O l , l a x s :  

a 
the l i n i n g  mate.r ia ls .  , .  

' A .  L i s t i n g  3 y  Report-  - U L ' s  i n v s i t i q a t i o n  w i l l  be l imired  t o  
the materials and a p p l i c a t i o n  of Cis  l ining. . 3 % ~  accep tab iL i ty  
of t h e  tank  i n t e g r i t y  f o r  l i n i n g  Frcksdures  and the l i n i n g  
process  w i l l  be t h e  r e s p o n s i b i l i t y  05 t h e  i.nspecZion a u t h o r i t y ' .  
having j u r i s d i c t i o n .  The UL . i nves t iga t ion  w i l l  cu lmina te  i n  a 
L i s t i n g  By Report. .In t h i s  Report, L% w i l l  f u l l ?  de.scribe t h e  
condi t ion  of t h e  tes t  tank  used a s  2 b a s i s  f o r  e s t a b l i . s h i n g  our 
L i s t ing . .  For t h i s  reason,  it i s  ip.puztant t i a t  %he test t ank  be 
r e p r e s e n t a t i v e  of a worst-case cozdi2i.on t o  ba cQns,idered 
s u i t a b l e  f o r  l l n i n g .  

*. 

Our L i s t i n g  Program w i l l  con i5s t  of two b a s i c  e lements ,  
i . e . , ' e x p o s u r e t e s t i n g  of coupons OR t h e  l i n - r  ieself and 
phys ica l  t e s t i n g  of a l i n e d  t a n k .  

Look ForThe @Listing or  Classification Mark O n T h e ' P d u c t  

w. 1,121 212.88M 7.6.': 72- .w. UYNCN-IC 
. .  

... 
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-- -.--0SUXE TESTS: 
. .  

. .  

. .  
a . . .  . .  

Exposure tests W L Z  .involve twb types  of smles. The first 
---.?. s h a l l  be 5 by 9 2- samples of steel w i . t h  i%ng ' adhe red  as 

-4 +_- -1 t o  enable  us  t o  e G o s e  on ly  t h e  l i n i n g  . to  E - 7 z b l e  l i qu ids :  .. 

=-- - -?=~sure per iods .  

-Srayed-up t o  t h e  m i r S z c . .  recommended l i n i n g  t%55=ess. The I 

-- 
-I so rv ice .  To t h e s e  szzples ,  w e  w i l l  bond s k z r -  l e z g t h S  o f  PVC 

5 s  samples w i l l  be e:cz=ip-sd' f o r  permeation, 23 s5dszxced. by 
=-*.dation of base' met%: bsneath,  a f t e r  30, 90, =d 1 W  day. 

- -  

.. . 

The second s e t  aE' ssTples  w i l l  a l s o  be  5. .&- S irr, coupons 
L 

s 5 p s  of t h e s e  l i n inc -= te r i a l -on ly  samples sEkL5 be sea led  by 
-;au - t o  minimize " W i c E z : "  dur ing  t h e  i m m e r s i o r -  t-xts- - i n e  test  media fsr e2ch of t h e  above expos=--= p r i o d s  w i l l  
5s: premium leaded csz.zIine, r egu la r  leaded c ;zs=Tiq=,  No.. 2 f u e l  
cil, ASTM reference  FLSL -C, Toluene, No.  6 EueS. L:L~ ne thanol ,  
=.~22no'l, a b lend  of 5s --,=;cent methanol wi th  53 ;srceaT 
-2ii3 Fuel C. Resu l t s  SI percent  r e t e n t i o n  cf Z L s . . i r z X  s t r e n g t h  

l- slope of t h e  l i n e  rz;r?ecting these  t h r e e  
-r?r';r2poLated t o - Z ~ ~ . . E = ~ s .  Tf t .he.-Iine c r o s s e s .  -2~. Ssrcen!, __-_ ~ 

r s t e n t i o n  o r d i n a t e  a t  z z  above 50 percent ,  t h e  rssdts  are  
=-3zsidered i n  compli2zzs with our  requiremectts - 
Extrapola ted  curve fz l ls  below 50 percent  a f az -22  dzta point .  at .  
L / O  day-exposure w i l L  25 tzken,  and s h a l l  be 2% cz above 
23 percen t  t o  be consi-2red acceptab le .  

. ^  

- . -- 
... ... a L 1  be p l o t t e d  agtiirsT time a t  30, 90 and 1 8 C  i n t e r v a l s -  
'>.. 0 -_ 2 o f n t s  will be 

. -  
IZ t&e 

-- 
- 

E o r  use  i n  t h e s e  .zxposure tests, w e  will (la0) 5 by ' 

3 5n- samples of the sLs=l with  l i n e r  applied,  -A z? addi. t iona1 
CLEO) 5 by 9 i n .  sampl-s of the l i n e r  material .  zZy %n the 
zzizirnum recommended f';ckr-ess r ep resen ta t ive  GE zctuaX service, 
~d with a l l  edges prc;erly coated.  

33"SICAL TESTS: 

Using a tank  se lezzed 'by  you and judged bj7 --to m s e t  the 

=j..zr,ination w i l l  be ccz5ucted. ( N o t e :  The' t z S X  s + e c t e d  w i l l  
3scome t h e  b a s i s  f o r  3=5ging the a c c e p t a b i l i t y  == Euuture tanks  , '  

= o r  t h e  l i n i n g  processj .  : 

--_ -,lteria o u t l i n e d  i n  y:-r i n s t r u c t i o n s ,  t h e  folZ:%%q t e s t  and 
- 

- 
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. .  
. .  

. .  

1 .  

. .  
i .  

. .  

. -  

a. ' --=. L-. t ank  w i l l  be in spec t& by' a r e p r e s e n t a t i v e ' o f  U L " s  
c g i n e e r i n g  s t a f f  and a & t a i l e d  d e s c r i p t i o n  of the 
k d ' s  phys ica l  cond i t io2  recorded. 

_. 

e b. -2s t ank  w i l l  then  be p r q z r e d  by your personnel  and . .  

,155ed i n  accordance wi - th  &Ae l i n i n g  i n s t r u c t i o n s . .  

c. , T=% requ i red  5 p s i g  leak=;= and 5.3 in. Hg vacum. . test  
*--1 7 . then be  performed, e7zctl.y as"&hey wduEd be 
cr?-ducted dur ing  an actu2.l l i n i n g  procedure-  ' .  

'd. Yzs t ank  w i l l  then  be uLt r=sonica l ly  tested f o r  voids . 
.zS/or ho l idays .  

e-xcavkted and p laced  a t  ground l e v e l  . f o r  visual 
er=minat ion of t h e .  ex te r5sr .  

E s  excavat ion w i l l  theE.26  prepared for .anc%oring e 2  

. .  

e. *C%er t h e  bu r i ed  tank  has i e e n  l ined.,  the tsink' w i U  5% 

- . .  

. .. 
f .  -- L a k  a s  requi red .  

g.  T;--P tank w i , l l ' t h e n  be re_=cai t ioned i n  the excava t ion  
d, a c h o . r e d  (tied down) 2 prevent  float-out- 

ri----.tied-down t ank  w i l l  t2sn  be recovered &th back ' 

-_- -T;i 1 m a t e r i a l  t o  grade +?5 t h e  e n t i r e  excavat ion  
- .' -. h. _-- 
. -  

. f2ooded f o r  a 24 h peric2: 

i. A= t?ne end of t h e  24 h f l m d e d  condi t ion ,  a vacuum of 
5 . 3  i n .  Hg w i l l  be imposss for,l m i n  t o  s imula t e  an 
z 3 i t i o n a l  e x t e r n a l  p r e s s x e  equiva len t  of  6 f t  oE . . 

n=-e'r. . .  . . .  
. .^i 

j. -*Jess some form of  metal  eisflector plate 5s used t o  
2 r o t e c t  t h e  a rea  under tl?~ f i t t i n g s  from a S i p s t i c k ,  ir'f 

of t h e  tank.  A 2 l b  s t e e l  b a l l  w i l l  be dropped f r o m  a 
h315ht equal  t o  t h e  t ank  Sameter so as to .  impact  tha 
=-ea under t h e  f i t t i n g  o?-=ing.. 

-- +L,1 7 .a lso need t o  conduc: Zmpact tests on the i n t e r i o r  

RESULT5 

As a rssult of t h e  t e s t i n g  deszr ibed h e r e i n ,  there shall 5 s  
no damage 2; the tank  a s  evidence& 52 cracking,  bucklZng, ar 
deformation- The i n t e r i o r  of t h e  %zik w i l l  aga in  be. examined ' .  

us ing  t h e  S. . trasonic t e s t i n g  proceckze d i scussed  a b o v e . . ' T h e r e  
sha lz  be .zo cracking of t h e  l i n i n s  Z t e r i a l .  

.. 



.. . 
i 

. '% ' .  . . .  

I .  

Upon s a t i s f a c t ~ r : ;  coxplet ion of a l l  the -LZS>= zrd 
3 -  r x z - i n a t i o n s  spec i f i e5 ,  2 Report w i l l  be  ,pre?z=s= aiid sent t o  our. 

rize and. Casua l ty  Co>=cils f o r  comments. ' L i i t E . = r  - d i l l  be 

x5L1 need d e t a i l e d  d r s z r i p t i o n  o€ ,raw mater lGs  -:z& ia the 
2 iz ing  process  wi th  regzrd  t o  manufacturer ' .s ,r)zzs txd h is  
z t z e r i a l  s p e c i f i c a t i c i  zu7ber f o r  t h e  s e s i n ,  SZzzs, c a t a l y s t ,  ,and 
=-=.'i o t h e r  m a t e r i a l s .  A =  you d e s i r e  t o  have Gx%z==te . m a t e r i a l s .  
ET-ai-lable, they  can eiX?sr be submitted now,, oz == ~ ? y  time afeer 
Lzs t ing  i s  once e s t a j l i s h e d .  I t  should ..be k fg t  Zzz m i n d ,  howevez, 
-TZC t h e  c o s t  e s t ima te  a id  samples requcs tsd  2x~s. '  z n t i c i p a t e  
=.l-.ly one basic l i n i n g  z;;stem ( res in) .  , 

-. 
. -  - zzonulgated - via  a L i r t 5 - ~  Report. For use  iz =-!s Zeport , .  w e  . .  

- -  
- 
- .  - 

7. _. - Component Recog22tEon - U L ' s  i n v e s t i g a t k s s  azulci be l i m i t e d  .. zo -an eva lua t ion  of ZTS coat ing  m a t e r i a l ' s '  rzs5sL+qce t o  the 
cnr-rosive' effects of stDred flammable l i q u i d s  ~s %-=l.L a s  t h e  
= = t e r i a l ' s  r e s i s t a n c e  t3 Termeation. 
-A=. same a s  d i scussed  *eve under t h e  headin5 c .̂OSURE' TESTS". 

Our test ?_'=gram .would b e .  

Gar c o s t  e s t ima te  f o r  .->e L i s t i n g  By Report ~ z o q z ~ x  i s .  . .  

S15,800.00. Our  c o s t  z s t i n a f e  f o r  t h e  C o m p x z z C  ?.;.--cognition of: 5 
slzgle coa t ing  s y s t e x  { r e s i n )  i s  $12,350.00-. -3l~msa c ,onsider  the 
=>ve programs and zd-g:se us as to which ostTs3 :-YJ vou1.d p r e f e r .  - .'Fe w i l l . t h e n  provide'  -ycx sjith t h e  appropr i a t s  z?g_5c&ion forms. 

. - - z d ,  FoIIow-Up . Serv i se  .z:reenents. __ __  . ~. 

Reviewed 32: 

Y .XEX 3 .  HAWLEY EDWARD w. ~ ~ ~ ~ ~ p r  
Zxqineering Group Lezdsr Assoc ia te  Fzzis~kxg Engineer,  
Casua l ty  and'ChemicaE Casual ty  z:3 'F= .mSca l  
3zzards  Department Hazards . ' D e p z = e n t .  

ZYF,%WK: a l t  

i 
i 

, . . __ ... 
- . 
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!zo.ienber 1, 1 9 8 3  

., . I 

? o h  5. Hawley 
Zsqineer ing Group Leadex 

Czderwr i te rs  Labora to r i e s ,  Inc.  
3 3 3  Pf ings t en  Rd. 
Xorthbrook,  I l l i n o i s  6 0 9 6 2  

. Casual ty  and Chemical Hzza,rds D e p t .  , .  

Sir;. 

O= June '24, 1 9 8 3  t h i s  o f f i c e  requested f r o m  you i n f c r n a t i o n  
or! t h e  vacuum ' t e s t i n g  o f .  underground s to rage  fac5.X.isie.s. 
J z i o r  t o  t h i s  d a t e ,  y o u ' 2 a d  t a l k e d  to. George Meachazc 
rsqard inq  t h i s  process. 

As of t h e  above d a t e  I hay7.e n o t  received: any of th5.s 
re qir i r e  i.n f -0 r m a k i o  ix f.x cb y ow. .- . . 

As the ques t ion  of  vacuuz t e s t i n g  is i m p e r a t i v e  to t5p:  
o_==.zation o f  t h i s  p rocess  i n  Califor.nia, .  m a y  w e  hsve . . .  

a response  from you regarZing t h i s  in format ion  as soaa 
as poss ib le .  - 

' .  

- . --.--7-- 

S i z c e r e l y ,  

3.q 9-LLd-b- Sess ions  

O i i x e r  
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'Novembaz 3G, 1983 
. .  . .  

John 3 .  'Eaxley 
Engineer ing.  Group Leader 
CasualCy and. 'Chemical Hazards D e p t .  
Underz r f t e r s  LaSora tor ies ,  I n c - .  
3 3 3  Pf i -gs ten  R d .  
Northbrc,ok; I l l i n o i s  , 6 0 0 6 2  . .  . .  

. .  . .  
. . .  

S i r ;  . .  

On J u c t  2 4 ,  1983 and aga in  on X0v-o-mber I, 19.83 t h i s  

t e s t i n s  of pnderground s t o r a g e  f z c i l i t i e s .  (See 
company r e5ces t ed  from you c l a r i f i c a t i o n  o f  v.acuum . .. 

- .  .- ~. . .- enc1as-o-E cop ie s ] .  .. 

-As of t>e above d a t e ,  1 have n o t  received,  any o f ,  
t h i s -  r=;=ired informat ion  from you,. 

May I 3sie a response from you reqarding. . t h i s  ., 
i n f o r n e i i o n  as soon a s  p o s s i b l e .  .. . . .  

S i n c e r e l y ,  -7 

-. -- . . .  



December 7, 1983 . 

. .  

. .  
Southwest T z k  L i n e r s ,  Inc. 

' M r .  J.. R. S i s s i o n s  
664 West >!a% Road 
P. 0. Box 731  .- 

3 E l  Cent ro ,  C 2  92244 

0ur.Referencs: .  Subjec t  58 

Subjec t  : 

Gentlsment 

Tank Lining Process  &d :.laterials 
. .  . 

a This  i s  ' i n  res3onse t o  your November 30, 1983. , l e k t e r .  It. w a s  I 

o u r  f e e l i n g  that your previous l e t te rs  dzted. r u n e  2.4. and. 
November 1, 1983 had 'been .responded t3 by OUT J u r y  13, 1983 
le t ter  t o  >Ire G. R. Neacham and s u b s q u z z t  texephone conversa- 
t i o n s -  regar6iing t h o s e  quest ions.  
t h i s  rnisundezstanding'may have causeZ. 

S p e c i f i c a l l y  &dress ing  t h e  ques t ions  2resenYed i n  your le t ter ,  
w e  offer t k e  2ollouring comments:. 

Ire s..soloqize for, .  any confusion 

, "  p 
- 

. I_ 
_- . _. . . ..- 

1 : ,  
1 * . . -  .- . ' 

.A. - -When-:;s-2ir& began t e s t i n g  norze ta1 l i . c  underground storage:. 
7 -  

L 
.3 condi t ions .  1 n . o r d e r  t o  evaluzee such a s i t u a t i o n ,  rue 3 ' .  

i -  
i 1 3 3 : . . . ; - .  . l i n e d  eanks. :I 

t a n k s  ije w e r e  concerned with tk IrycZrostatic pressure.  
i m p o s d  e x t e r n a l l y  on t h e  s u r f z c e  of a, t ank  by high rvater 

burieS. a tank  as intended i n .  si-vice. end f looded  t h e  
, . excavizflon t o  grade f o r  24 hours. A2 ,&&e end o f  . the 
. 24-hor f looded cond i t ion  a vacu'tzz was imposed on t h e  

t ank  t o  s i m u l a t e  an a d d i t i o n a l  6 fY of s t a n d i n g  w a t e r  as 
a factor of sa fe ty .  The  v a c u m  e q u i v a l e n t  t o  6 -ft.  of 
standLr,g w a t e r  was c a l c u l a t e ?  t3 be zpproxTmately 5-3 i n .  
o f  nercury.  
t h a t  nzTkelr was c a r r i e d  o v e r . t o  t h e  proposed testing of 

..( 
4 

3 ,:. 
'I . 

I n  an e f f o r t  t o  be as c o n s i s t e n t  a s ' p o s s i b l e ,  
. .  

I .  , E. ! We,&o =at have any * l i t e r a t u r e  izyrailable. r ega rd ing  vacuum 
. testir,? of underground s t o r a q e  %an&- A l l  Underwriters 
.Labora=or ies  Inc.. L i s t e d  manufecturers of nonmetal l ic  

. * under-ound s t o r a g e ,  tanks are , ~ - 1 ~ ~ u i r z d  to vacuum tes t  
. 100 percent of production a t  tk%. factor---. ' I t  i s  our 

. 
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P;.c[e 2 
Decenrber 7, 4983 

. .  
. .  . .  

understanding' t h a t ,  t h e r e  are a n-mber of.  very .goa& commercial1 
a v a i l a b l e  vacuum pumps which can d r a r  .a vacuum o f  5.3 in .  of 
mercury i n  a matter of a few m i a r r t - s  on t a n k s  of a l m o s t a n y  
s i z e .  

tie can .see no reason viy vacuum t e s ~ n g  of tanks' c a n n o t  be 
done i n  t h e  f i e l d .  Tyy3ical p o r t a b l e  a i r  compressors used t o  
d r i v e  jack-hammers and s imilar  cons t ruc t ion .  equipment have 
been e z f e c t i v e l y  used 50 a l so  profkrze a vzcuum by merely 
a ' i taching the tank  Lo . . the compressor . i n l e t -  
as e € € i c i e n t  as a pump designed as. a- vacuumpunp,. such  pro- 
cedure  seems t o  work q u i t e  tiell,  e s p e c i a l l y .  for rexatively 
low?vacuum l e v e l s  such a s  t3.e 5.3 i n ,  of mercury pzoposed. 

R e i t e r a t i n g . o u r  e a r l i e r  discussions. ,  t h e  purzose of t h i s  pxoposed. 
vacuum' test . i s  t o  t ry  and determink t h a t  t h e  l ining.  has. been  propely '  
cured and t h e  co&ination of t3e Lining,end s t ee l  tznk a f f 0 r d . a  
r easonab le  degxee of s t r eng th .  I 4  a manufackurer c a n  propose any' 
a l t e r n a t e  methods whereby t h e  same inforEat ion  can be ob ta ined  
wi thout  t h e  need €o r  a vacuum ",est, w e  w o u l d b e  p l e a s e a  ta l i sken  
t o  such a proposal. 
q u e s t i o n s ,  p l ease  .feel. free to contac t '  the writer. ' . 

. .  

C. 

Althauqh. n o t  
. 

In  t h e  rnezntime, i f  you 3ave any a d d i t i o n a l ,  

Engineering Group Leader 
Casua l ty  .and Chemical 

Hazards Department , . 

3 3 H : e j  
. .  

i 

c .. 
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John J. Hawlezz 
Engineer ing GZ=E_J Leader 
Casua l ty  and Ctenlical Hazards Dept.  
Underwri ters  L= jo ra to r i e s ,  Inc.  
3 3 3  P f i n g s t e z  Zaad 
Northbrook, I l z i n o i s  60062  

M r .  Hawley; 

. I n  r e g a r d s  t o  fou r  l e t t e r  to 'me da ted  3Zcember 7, 1983, I quote  fro= 
Paragraph B :  'as (Underwriters & a b o r a t c r i e s )  eo n o t  have any 
l i t e r a t u r e  a v z l l z b l e  regard ing  vacuum t s s t i n g  oE.unAerground stortrc;? 
t anks .  I' 

My company atk5:zded a meeting i n  Sac rzks l to ,  C a l i f o r n i i  
February 2 2 ,  15-34 with  t h e  C i t y  of S a n  Zose and o t h e r  c i t y : f i r e  

t e s t .  Jim.AlL-==T-"the Ci ty  of . s i n  Toss ?::re. Department, .informed % h i s  
company, t h a t  3z had rece ived  from Under"-ri ters Labora to r i e s  
c.orrespondence End l i t e r a t u r e  r ega rdk-g  ='ne vacuum t e s t i n g  of 
underground s tozage  t anks  sometime d u r i q  - the suamer of 1983. H e  
summarized fro3 your correspondence tkil-l vacuuz t e s t i n g  could be 

. .  . .  

p e r s o n n e l , c o ~ = = z A g  curzent  C a l i f o r n i a  baw r eye rd ing  the-vacuum * 
-. .- .. 

s a f e l y  accomplished. ..- . - . .  
A t  t h i s  t i m e  I ==,reques t ing '  t h a t  you fcrward to m e  irhe same 
-information tk.= was given t o  t h e  C i t y  5an Jose., . .  

s e s s i  ons. 
Owner 

JS/S , , 

'C 
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Southwss-L Tznk L ine r s ,  Inc: 
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. ,  . -~ . .. 
Our -Refzzzx.s: Subject 58 ' '  . .  - 
S u b j e c t  : 

Gentlee-:  

ou r  reccrZs  2nd carinot f i n d  ar,y rii5erence t o . . a  l e t t e r  which aay 
fiave be22 s e n t  to t h e  c i t y  of Szramento ,  CA. . As w e  s t a t e d  . ' 

a v a i l a b l r  rl-garding vacuum t e s i i L g  of underground tanks. .  
Perhaps xs Zere ly  n o t i f i e d  t h e  cFty of Sacramsnto and adv i se5  
them tZz= h y s  f e l t  t h a t  such t e s s n g  was . required,  necessary, 
and . . reh-5v&ly  simple.  t o  conduct. 

: .of t h e  Z r r o D a t i o n  which w a s  s t x  t o  t h e  c i t y  of San Jose or 
' t h e  c i t y  sf sacramento,' please z5vise  us- In  any case, . I'. , 

Lining O f .  Undergrzund 'Storage Tanks 

.2' , .  I _ '  : . .  

, I n  respc-se t o  ,your February.  23, 1 9 8 4  letter, w e  have revieccsd . _. 

- 
. I .  

. .  i n  o u r - z c s z i b e r . 7 ,  1983 le t ter ,  i r e  do not  have any l i t e r a t u r a -  . 

. .  I f  you .could f i n d  a copy . -  

. -  ' 
._ we do s><- ' -  L-ii 'Yee'l-a.s thpugh vacuG- t e s t i n g  is a' v i a b l e  

way t o  t z i  t h e  : in tegr . i ty  05 .a t a k ,  bu t  do no t  have any 
p u b l i s h &  informat ion  r e g a r d i r q  exac t ly  how such t e s t i n g  

, shou ld  5z conducted. We hope .&t-i?is le t ter  .answers your  . 
' ques t ions , .  a n d . i f  w e  can be of z y  f u r t h e r .  service, p l e a s e  

feel  f b -  i o  con tac t  us .  ' .. 

. .  

. 

L ..- . 
. .  , . .  , .  

I .  Very t r d y  yours ,. . .  
. .  

, .. . . . ,  

1 
3 

J O H N  J. ZXGE.Y ,. 

EnginesrLzg Group Leader . .  2 i - i . C a s u a l t ~  Chemical, .. r Hazares 3egartment , 

i 

J J H  :.bcr, . .  . 
. .  

- .  . .  . .  

.~ Look For The @I Listing or C!sification Mark On The Product 
-__. -- -._._ ._I.,. ,... .,.* h ln,*c *mnbmo*. I t  mI.m.ilo".c T.8.. PI*,: *,n. 
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664 WEST MAIN ROAD - P. 0; BOX731 
EL CENTRO, CALIFORNIA 92244 

' 619/3524832. . ,  

LICENSE NO.A418129 

May 7, 1984 -, 
. .  

. .  , .  

. .  
John J. Hawley. . .  

Engineering Group Leader 
Casua l ty  and Chemical Hazards 'Dept. 
Underwri ters  Labora tor ies ,  Inc. 
333 P f i n g s t e n  Rd. 
Northbrook, I l l i n o i s  . 60062 

Mr. Havrley; 
. ?  

~. . 
With t h i s  . l e t t e r  you w i l l  , f i nd  enc losed  a p h o t a  copy of a . 

. memo da t ed  hlay, 4 ,  1984 t o  Jack AIcKenzie, In l and  O i l  Company, 

C a l i f o r n i a .  
. f r o m  P a u l  E. Dawson, A s s i s t a n t  F i r e  Marshal; . C i t y  o f  V i s t a ,  ~ ' . 

I urauld like t o  direct y o w  a t ten t ion  to the s i x t h  paragraph  
s t a t i n g ,  "Underwriters Labora to r i e s .  Inc .  has  a listing - .  -. 
method for  'L in ing  of Underground Storage  Tanks' ou t i iEed  i n  
t h e i r  m e m o  da t ed  A p r i l  23, 1984". 

A t  t h i s  t i m e  1 a m  r eques t ing  from you a ' copy  of t h i s  meno 
r e l e a s e d  by Underwriters Labora to r i e s  Apr.il 23,  1934. 
you please forward t h i s  memo t o  t h e  addre,ss. l i s ted  above 
as .soon as p o s s i b l e .  

S i n c e r e l y ,  

. . 
Would. 

. . .  

, 
. .  r .  

. enc losu re  

. .  . 
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June 22, 1984 

. .  . .  664 WEST MAIN ROAD. - P.'O. BOX 731 
ELCENTRO. CALIFORNIA 92244 

619 I3524832 .. .~ 

. .  
UCENSENO.A418129 

. .  

, . .  
Robert G. H a r r i s  
Execut ive S t a f f  Engineer 

Underivr i ters  Labora to r i e s  

- .  blanager, Casual ty  .& Chemical . .  
Haz.ards Department. 

. .  

333 Pf ings t en  Rd. 
Northbrook, 1 l l i n o i . s  60062 

. .  

2 

Mr. H a r r i s ;  

. . .  We have been informed by var ious  l o c a l  j u r i s d i c t i o n s  having 
a u t h o r i t y  over  t h e  i n s t a l l a t i o n ,  maintenance, r e p a i r .  and  removal^ 
of underground s t o r a g e  t anks  t h a t .  you have adopted a vacuum tes t  as  
a method of determining s e v e r a l  t h i n g s  mith r e g a r d  t o  t h e  i n t e r i o r  
coa t ing  process .  There seems t o  be a cons iderzble  amount of 
confusion -.to e x a c t l y  what a vacuum test  wiL1 accomplish. ,..It 
has been h a i l e d  -3s-a tes t  f o r  -bond,- a- t es t  for tighkpess, -a- $e.%> 
for s t r u c t u r a l  i n t e g r i t y ,  even, as the  best test a v a i l a b l e .  

Exact ly  what d 0 e s . a  vacuum tes t  accomplish? I n  a f i e l d  s i t u a t i o n ,  
t h e  top  of t h e  t a n k  must. be completely excavated f o r  t o t a l  

material, d r i v i n g  t h e  c o s t  of repair up. Is-..this t.he purpose of.  

It seems t h e  vacuum tes t  will accomplish nothing which can not  b e  
accomplished through more economic, less tine consuming, and more : 
e a s i l y  performed t e s t s  by personnel i n  t h e  f i e l d .  

If t h e  vacuum tes t  is seen as a t e s t  f o r  s t r u c t u r a i  i n t e g r i t y  o f .  
the  s t o r a g e  v e s s e l ,  can not  s tee l  th i ckness ,  i s . m e a s u r e d  through 
u l t r a s o n i c  t e s t i n g ,  a l s o . i n s u r e  t h a t  t h e  s t o r a g e  v e s s e l  has 
s u f f i c i e n t  s t r u c t u r a l  s t a b i l i t y  t o  remain a viab1.e s t o r a g e  f a c i l i t y  

1 
3 

, i s o l a t i o n  a t  t h e  t a n k ,  which involves  a grezt d e a l  of t i m e  and 

. .  . vacuum t e s t i n g ?  
: .  

over  an extended p e r i o d ' o f  t i m e ?  . .  

If t h e  vacum' tes t  is seen as a tes t  for bonding o f . t h e  c o a t i n g  t o  
t h e  s teel ,  is t h e  vacuum placed upon t h e  t ank  s u f f i c i e n t  t o  do t h a t ?  
I f  a t a n k  .is r e p a i r e d  per  .BPI 1631, t he re  are 2 m a x i m u m  number of 
pe r fo ra t ions .  and a maximum diameter t h o s e  p e r f o r a t i o n s  may be. ,  One 
hole  i n  the y e r y  bottom of a tank  118 of an i n &  i n  diameter would 
seem t o  s u s t a i n  an i n s i g n i f i c a n t  .zmount o f '  pressure froin 0 

. -  
_I 
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.. 

. I  . . '  
R. R. Perschbacher  
June 22, 1984 
Page 2 

5.3 inches  .of mercury vacuum and thereby b e  'added. cost f o r  naught,  
Even if t h e  p e r f o r a t i o n s  were at  a maximum as per A P I  1631, the  
pressure would s t i l l  b e  i n s i g n i f i c a n t .  Fu r the r ,  we'have engineering' ,  ' , 
r e p o r t s  wh ich . ind ica t e  t h a t  a vacuum on an empty tank accomplis.hes ; 
noth ing  i n  de te rmining  bond.ing of a c o a t i n g  t o  t h e  s tee l ,  .Do yoix 
have con t r ad ic toey  engineeTing d a t a ?  
t o  make it. a v a i l a b l e  t o  us.  

We have been informed by - tes t i .ng l a p o r a t o r i e s .  t h z t  u l t rasonic .  
t e s t i n g  can determine s t r u c t u r a l ,  i n t e g r i t y  of a t.ank .wh.en coupled 
with' a p r e c i s i o n  t es t  such as t h e  Pe t ro-Ti te  system. 

Again, what -is t h e  purpose of t h e  vacuum test? 

increase costs ,  thereby ,  making t a n k  l i n i n g  less an. a t t rac t ive  
a l t e r n a t i v e  t o  r e p l a c i n g  w i t h  new s to rage .  If t h i s  i S . i n  f a c t ' a  
conspiracy t o  e l i m i n a t e  an i n d u s t r y  wi th  a proven record . .o f  
s a f e t y  f o r  over a q u a r t e r  o f ' a  cen tury  i n  conta in ing  hazardous 
materials, .you.can see, q u i t e  r e a d i l y ,  .the impl ica t ions ,  

Can you suppor t  your dec i s ion  t o  use  and recominend-the use of 
vacuum t e s t i n g  wi th  s o l i d  r e p l i c a b l e  engineer ing  test. results? 
If  s o , ' p l e a s e  do so.  

Sincerely, - . . - . . . I__ - 

If so ,  please. '-be so  .kind.  as. ' . . 

: - 

We view i t  as  a move by opponents of t h e  t ank  l i n i n g  process t o  . .  

.. . . 

- . - ..__-..- _ _ _ _  . .I 

I .  

* 

a.-P;& .. 
, .  . 

Owner 

- .  . .  
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3une 26, 1984 

Southwest Tank Liners, Inc. 
664 West Main Road 
P.O. Box 731 
E l  Centro, CA 92244 

Dear M r .  Sessions: 

In response t o  your letter of June 22, 1984, Mr. Harris has l e f t  
Underwriters Laboratories Inc. 
developed and w i l l  b e  forwarded a s  soon as possible. 

A reply to  your letter is  being 

a 
Very truly yours, 

EDWARD W. KILLOREN 
Managing Engineer 
Casualty and Chemical 

Hazards Department 
..-. 

EI?K:ha' 

Look For The @Listing or Classification Mark O n T h e  Product 
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Ju ly  1 0 ,  1984 . 

Southwest Tank-Liner.s, ?n.c. . I  

At tn:  X r .  J. R. Ses s ions  
664 R e s t  Main Road - 
P - . O -  BOX 731 . .  
El Centro,  CA 92244 

. .  

Our Reference: Sub jec t  58  

Subjec t :  3 in ing  of  Underground Ses=L Tanks 
. I  

Gentlemen: 

0- 

. .  

This w i l l  r e p l y  t o  y s z r  June 22,  1984 l e t t e r  &z L-lr.. 'Robert. G, Har r i s .  
Your l e t t ex  restates e number of  i t e m s  d i scuss& earlier i n  . t h e  
w r i t e r ' s  December 7, 2983 l e t te r .  We w i l l .  at:--", to.. answes ,each  
sa rag raph  of your lekter. 

A. Paragraph No. 1 - %e agree  : t h a t  a vacuum t ~ t ,  can be .a .test 
for  bond, a t e s t  f o r  t i s h t n e s s ,  a test for szxuctural. in,ke- 
g r i t y ,  and one o E  t i e  b e s t  tests z v a i l + k  5 r  e'iraluat&g 
tbese':itsms.--- - - . .  

Paragraph No.  2 - To pro2e r ly  c l ean  and F-L_L=-S .a. tank, %re -feel 
t h a t  t h e  tank  s:?s-Ad be i s o i a t e d  completd.3-i. n&ning excavat ion  
of a l l  f i t t i n g s .  
up" t h e  c o s t  o€ zzsair, b u t  w e  are in te res%Z.Xn p r o v i d i n g  the: 
b e s t  method of s:.Tzluatiog t h e  i n t e g r i t y b 5  3 e  tank. 
what we  feel  a v=c~um'test accomplishes,  ?z..=_Sse refer to. t h e  
l a s t  paragraph of cur Decenber 7 ,  1983 lekA%z, copy a t tached .  . . 

o u r  December 7, 1983. l e t t e r ,  i f  you 'have z Z T e c i f i c  al ternate 
method t o  proposs,  p l e a s e  do so, and,we ~5~2 co.nsi.der it, 

Paragraph No. 4 - ' ? lease  provide us w i t h  zzz encjineering .formulae.  
which t ake  i n t o  zccount corroded steel p m - ~ z z z i e s  and/or .addi- 
t i o n a l  s t r u c t u r a l  s t r e n g t h  a f fo rded  by . thz  -2aing.  W e  know o f  
no such formulae. 

- 
. . ---- . - 

3. I 

GI, would have no reason 5r wanting t o  "dr ive-  

As to '  

C. Paragraph No'.' 3 - Again, as no ted  i n  t h e  I.=% paragraph of 

D. 

n s. Paragraph No. 5 - As s t a t e d  p rev ious ly ,  ws =-e more concerned, 
w i t h  s t r u c t u r a l  5 i l t eg r i ty  of tlie l i n i n g  E i z  of the .bondin'g of 
t h e  l i n i n g  t o  t h e  s t e e l .  ,? e have heard OE .numbex of FPR. tank 
product ion  vacuuz tist iinplosions due t o  'sreen cure"  of an  
FPR laminate .  i?s 50 whether a vacuum. tesc. rsrlld e v a l u a t e  t h e  
adhes ive  bond, scch a tes t  would obviouslZ7 5- dependent on 
t h e  cohes ive  p r o p s r t i e s  of t h e  l i n i n g  b e h z  'freater than i t s  

. adhes ive  p r o p e r t i e s .  
. .  

Look For The 9 listing or Classification Mark On The W c t  



. -  

. 

.. . *  .. 
. .  . .  

. .  

. .  

,F. "zraqraph No.  6 - UL $5 us ing  u l t r a - s o n i c  tes thg OI? an %very-. 
6 % ~  b a s i s  itnd recognizl-s t h a t  t h i s  is. a n s t h o d  
br3 used to 'spot-check tank th ickness .  
t h e  va lue  of an u l t r z - son ic  t es t  a lone  to  j n a g e . o T e r a l l  inte-. 
o r i t y  of a conple te '  L ~ c ,  s ince  a l l  e n g i n e e r i n 5  L ~ z d  equations 

"1&e i n t o  account  t k k  S ~ O ~ S ,  e t c .  

c a n . r e a d i l y  
We q u e s t i o a ,  however, 

. . a n t i c i p a t e  ' a homogens-ls wa l l  t h i ckness  and- the^l-Zore do not 

G. Paragraph No.  7 - tie 5 d i e v e  t h i s  has  been a d e g z t e l y  responded 
to here in .  

E. 'Pzraqraph - KO. ,.8 - The 7acuu.m t e s t  proposal  (Gihich is. indeed  
s t i l l  a proposa l )  i s  G ' s  proposal.  We ecmsuX.te5 v&th none 
of your "opponents" 12 xzking t h i s  proposal ,  a n 5  czn assure 
you t h a t  t h e r e  was RO o n s p i r a c y  involved. 

.- 

I. Dizragraph N o .  9 - A s i G  from conducting v a c u ~ - ~ ~ s t s  on 
n o m e t a l l i c  tanks  for  scze 20  yea r s ,  w e  'havs no test. r e s u l t s  
t~ r e p o r t  on l i n e d  tzzks. Perhaps i f  a tank lirzr were to 
2ursue  an i n v e s t i g a t k z  wi th  UL, we ,xiodd have CES da ta  you 

. .  . seek. e-- I - 
12 s m a r y ,  v7e. wi.sh -to xe%?ts ra te  . the f a c t .  tka t  a s  -test.-program 
EjJi-Xizied i n  o u r  July 13, 1583 l e t t e r  t o  yoc r  H r .  G ,  R .  Meacham 
is our b e s t  e f f o r t  a t  a ?;==,osed program. 
o>:D,rtunity t o  implement 5 a t  prosed program, it rmy trmrn o u t  
L-=L s o m  tes ts  w i l l  be z Z z d ,  and o t h e r s  d e l e t e s -  Thus . fa r , "  - .L -3 have had no submi t t a l s -  

.v7'ihen we %v2 t h e  

-"-_ 

# 

E i c i r e e r i n g  - Group Leader Assoc ia te  Haizagi=q Engineer  
CzsLalty and Chemica l  

JdZ/SS 

C a s u a l t y  and C h - d c a l  - 
, zazards  Department Hazards D e p a r k e n t  

.. -- 
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. .  

EL CENTRO,.CALIFORNIA ,92244. 
61 9 I3524832 

LICENSE.NO. A418129 

J u l y  29,1984 
. .  

- . - .  

- ~ 

, .  . .> . .  ' .  ,.: 
I .  

. .  . . . I  
. .  

. .  
. .  John J. Hawley . .  

Engineer .and Group Seader 
Casual ty  and Chemical hazards Dept. : 
ihderwrj- ters  Laboresor ies  

. .  
. .  . .  333 Pf ings t en  'Rd. . .  , .  

Xorthbrook, I l l i n b i s  60062 . : 

X r  . ,Haw.ley : . .  

For your informatioz,  p l e a s e  f i n d  enclosed e c o _ ~ y ,  of a l e t i e r  ~. ' 

. .  
.. . .  , .  . .  1 

. .  
. .  

dated J u l y  9,  1984, from Stianson Service C o ~ o ? a t i a n ; ,  

These engineers  haTz reviewed 'and analyzed 6.~3~. . regarding '  ' 

t h e  proposed vacuuz t e s t  of coated undergrous i  s t b r a g e  t anks ,  
have i s s u e d  an opiz:oa and-have, suggested alzeinatives t o  
the vacuum' test., . -Ez& independent investig=;Zcn has,. i n  

' l i n i n g  of the  i n t e r i o r  of underground s t o r a g z  zanks. Theik ' 

sugges t ions .  are r ezz rkab ly  similar t o  API 1631 Tith rega rds  

ed for r e p a i r e d  ar32s and can be accomplish2cPby t e s t i n g  the  
e n t i r e  v e s s e l  u s ing  a p r e c i s i o n  tes t  as d e f i z s d . i n  NFPA 329. . 
The p r e c i s i o n  t es t  r o u l d  provide more than  &ec_uate ' t e s t i n g  . .  

. .  

. .  

effect ,  confirmed .z?s API .publ ica t ion  1631. 'KZiZiines for . I - .  

t o . c l e a n i n g  and i n s s s c t i o n .  The recommended testing is design- . .  

0 

f o r  leaks i n  a s t o r z g e  tank .  ' 

ISe would propose' t k s e  a l t e r n a t i v e s  t o  the  vzcuu111' test  and 

i7e t o o  agree  t h a t  &cum t e s t i n g  is n e i t h e r  z safe nor. prudent 
operat.ior?. If we z s  a m i s s  i n  our a t t i t u d e  s o z a r d  t h e  pro- ._ 

. .  

. * 
' . i  

r eques t  t h a t  ycu reyiex .the l e t t e r ' s  s u g g e s t i Q a s  c a r e f u l l y  and 
i s s u e  an opinion rezard ing  same. 

, ,  
. .  - 

' '  posed vacuum t e s t , , % h i c h ,  even though only  e groposa l ,  is be= 
i n g  implemented i n  l o c a l  j u r i s d i c t i o n s  becax$s Four proposals  
seem t o  c a r r y  t h e  %eight and a u t h o r i t y  of s.tz.tcte w i t h  t h e  
l o c a l  j u r i s d i c t i o n s ,  p l ease  bk so kind as t o  i , r f o r r n : u s ' a s  t o  
where we are wrong in our th inking .  

. 

- .  

, 
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. . . .  
. .  A. 

Harold Singer  . . . .  

itater Qua l i ty  Control Board 
.Div is ion .of  Technical  Se rv ices  
P. 0. Box 100 
Sacramento, Cal i fornia .  95801 

'. .. . , . , __ . .. . . . .  . .  

. .  
. .  . .  

. .  , .  
. .  

U r .  S inge r ;  

For your information f i n d  enclosed: . .  

- Tanknology l e t t e r  :from 11r. Ed  A d a h s  t o  U r .  Paul MelL, 
Bridgeport  Chemical Corporation, da t ed '4 f6 f84  (please n o t e  . . 

i n  p a r t i c u l z r  pg. 13, i t e m  $1, and I quote: "A, vacuum tes t  
on a n  empty t ank  p rov ides  no u s e f u l  in format ion  on the bonding 
of t he  epoxy coat isg. . )  , .  

-- 

- Recommended P racz ice  for t h e  I n t e r i o r  Lin ing  af E x i s t i n g  
S t e e l  Underground Srorage Tanks, American Petroleum XnstJ tu te ,  
Pub l i ca t ion  1631 - -  

- Technica l  Information B u l l e t i n ,  Specif  icat . ions,  Bridgeport  

. .  
C h e m i c a l  Corporat ioz 

- Report o f .  T e s t ,  Unired S ' ta tes  Tes t ing  Com,oaoy.,, dated. 5/28 f 80 

- S a f e t y  D a t a  Sheet,  Sri 'dgeport  Chemical. CorpocaAion . .  
. .  

I f  you should require a n y  fur ther  in fo rna t ioo ,   do^ not hesitate t o  
c a l l  m e .  

. ,  

Owner 

Enc losu res  . . .  

. _" -.. -- 
. .  

_~,___ .. .- . . . .  ., . .. .~ .... .. .. . - .  
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UNPPEB%YRITERS LABOWTOEXES INC.. 

an independent, not-for-proj.:f orga&atio?r testing fw publicsafety 

' 3 3 3  Pfingsten RoaZ 

. .  

. .  

, . Korthbrook, I l l i no5 . s  ,60062; 
Subjey-s 58 , I316 A p r i l .  23, .  1984. 

. .  

TO: Manufacturer ' s  o f  S:eel Tanks, Coir.posite Tanks, .and'  
Nonmetalic Tanks f o r  Undergromd Storage of k 2 m a b l e  - .~ . .  

, .  
L i q u i d s  and lo r  Petroleum Products  . .  

. .  
SUBJECT: Lining of Undergromd Storage  ?an& ' ,  . .  

I 

UL p r c i i d e s  two dp t ions  f o r  tlee . i n v e s t i g d . o &  of tank. lizings: 
(1) L i s t i n g  by Report for t h e  complete l i n i n g  process including L '  

' '  an e v k l u a t i o n  of . t h e  a c t u a l  l 5 i n g  mate- r ia l s  and (2) .,Cor;-,onent 
Recoqzition of t h e  l i n i n g  .materials only.  T h i s  Compnnep-2, 
R.eccgzition w o u l d ' a s s i s t  any 2 2 p l i c a t o r s  t h a t  w i s h  'io subi t  
t h e i r  'Lining p rocess  t o  UL f o r  L i s t i n g  by Report, jln thzk  it would. 
n o t  3 5  nsccssary,  . t o  r e p e a t  t h e  eva lua t ion  of -the l i n i n g  
mater5z ls .  . .  . .  

, Detai2.s o f  t h e s e  two 'options: z r e  d iscussed  belaw. - 

I 
. 

- 
-?. L i s t i n g  by 'Rep'ort - CZ's i n v e s t i g a t i o n  .is . l i m i t &  tb  

t h e  ma tex ia l s  and ap21ica t ion  of t h e  l i n i n g .  %e 
a c c e p t a b i l i t y  of t h e  t ank  i n t e n t e c  t o  b e  l i n e d  m d  
t h e  l i n i n g  process  w i l l  be  under t h e  j u r i s d i c t k n  
of t .he i n s p e c t i o n  ackhor i ty .  . .  

U L ' S  i n v e s t i g a t i o n  cmsists o,f two b a s i c  e l e m s i k s : .  
(1) exposure t e s t i n g  o f  coupons o f  iziic. r i n i n g  o i l y  

tes ts  involved are c z t l i n e d  i n  the &ppenci5.ceces A and 
B. 

upon s a t i s f a c t o r y ,  ccz+letion o f  a11 the tests a d  

and s e n t  t o  U L ' S  Cas-calty a n d  F i r e  Counc i l s  for 
comments, . X i s t i n g  Fs promulgated . .  by means' of a: 
' L i s t i n g  Report. 

., - 

, a n d  ( 2 )  phys i ca l  t e s t i n g  o€ a l i n e d  tank.. .The 

. .  
. .  . .  

examinat ions s p e c i f i s d ,  a r e p o r t  is t h e n  prepaz3d _c 

Z. Conponent.Recoqniticz - UL's  i n V ? e s t i g a t i o n  is 
l i m i t e d  t o  an e v a l u 2 5 o n  of t h e  c o a t i n g  m a t e r i a l ' s .  
r e s i s t a n c e  to t h e  c c r z o s i v e  e f fec ts  of store@ 
f l a m a b l e  l i q u i d s  a s  wel l  as t h s  n a t e r i a l l  s 
r e s i s t a n c e  t o  permezzion. The test program . fo r  
Component Recogniticn i s  o u t l i n n d . i n  Appendix S-; it 
does no t  i nc lude  t h e  t es t s  o u t l i n e d  Fn Appendix 3. 

. .  

. .  

. .  . .  I .  . .  
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I f  you would l i k e  to' submit drawings f o r '  re-Tiew,. p l e a s e  a d d r e s s  .. 

your r e q u e s t  t o  Nr. S. C. Slowfk, Associate  P r o j e c t '  Engineer  a t .  ; " .  ' '@ 
- .  

' .. UL's Northhro0.k office. 

' . I  

.. 

UNDERWRITERS LABORGTCRIES WC. 

J O i i N  J. HAWLEY 

Casua l ty  and Chemical Hazards 
, Engineering Group Lzader 

Department 

Execut ive Staff _En'~f .  sneer. . 
Eanager 

. Casua l ty  and Chemic;.l.Hazards 
Department . .  

SP.: JES 
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PHYSICAL TESTS OF LX4INATE: 

METHOD 

Five by n i n e  i n c h  (127 by 229 mn) l i n i ~ g . . s a m p l e s  a r e  to.be 
imnersed i n  t h e  . so lu t ions  s p e c i f i k d  below z:d s a i n t a i r &  a t  a, 
temperature  of 100'T (38OC). Specimens axe alsso t o  be exposed i n  
an a i r - c i r c u l a t i n g  oven maintained a t  2 t e z s e r z t u r e  of 158°F 
(7OOC) ._, A f t e r  3 0 ,  90, 180 and, i f  necesszzz,  270 days_, selected 
samples are t o  be renoved from t h e  so luk ioz  and t e s t e d  for. ' . 
flexural s t r e n g t h  2nd Izod ..impact. 

The. specimens s u b j e c t e d  t o  the flexur+l s:yength %est are to 
be . t e s t e d  i n  accorc'ance wi th  t h e  T e s t  M e t h ~ 5  for T e n s i l e ,  
F r o p e r t i e s  of P l a s 5 c s  Using. Mic ro tens i l e  Sssc imens ,  
ASTM D1708-79, u s 5 . l ~  a c r o s s  head speed c4 3.0;. i n c h / r ; h u t e  

j .  . 

( 0 . 2 5  mm/minute) 1 . .  

. .- ". . -. ._ . - 
The specimens t o  be sub jec t ed  t o  t h e ' I z o d  impac t  Zest are to 

be t e s t e d  i n  accorEz&e wi th  t h e  T e s t  b!ethc-2 5xr Impack 
Res i s t ance  o f  P l a s t i c s  'and E l e c t r i c a l  In sd+ . t ixg  Materials, 
ASTK D256-81. . .  

: 

The 
samples : 

.1 . 
2. 

3 .  

4. 

5. 

6. 

-7. 

SOLUTIONS~OR IMMERSIOX - ' - 
, .  

fo l lowing  s o l u t i o n s  are t o  be used fa= i m e r k i o p  of t h e  

. Pxemium lead& g a s o l i n e  

.Regular rn leaded  qasolin,e 

N o .  2 f u e l  o i l  

ASTM Refezence Fuel  C. 

Toluene 

N o .  6 fuzz o i l  

100-percent methanol 

. *  

8. tOO-percent e t h a n o l  

9.  
. .  . .  

50-percent ethanol , .  .SO-percent  ASTX Z e f e r e n c s  
Fuel  C ' , .  

. .  
. .  

. .  - 
~ ~~~ ~ ~~ ~ 

. .  . . 
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.- . : 
J .. ~10. 50-percent e t h a n o l ,  5 0 - p r c e n t  ASTt+lLReference' . . .  

. . Fuel  C 

. 11. 85-percent Reference FceL C, 15-percent  methanol 

. 12. 
. .  

8.5-pereent ASTI4 i e f e r e n c e  Fuel  C ,  LS-percbt 
e thand l  

70-percent.' ASTM -3eferer.ce Fuel  C, 3O.-percent 
e t h a m l  . -  . ,  . .  

. .  . .  

.. - . . : 

13 
. .  

. ,  ... , , . .  
. .  

14. D i s t i l l e d  wa te r  
. . .  

_DE.RMEANCE - CO-AT I N G  D I S S OI.UT I ON . E?'.=Z.rJAT ION I., 
. .  . .  

. 
. .  METKOD . .  

_ .  
Coupon sarqles of tine. l i n i n 9  0-ly are t o . b @  bonded ' to  g l a s s  ' 

d i s h e s  cont.alning the ,  imiiersion s9,lctions - B e . f o r e  the samples . .  
are a t t a c h e d  t o  t h e  d i s h e s ,  t h e  t 5 k k n e s s  is t o  be measured i n  . 

, t h e  c e n t e r  o f  each quadrant  and t - n e ~ e .  values ak@ to.  Be  . recorde l  
f o r  l a t e r  use.  
ba lance .  The assemblies  a r e  t hen  %a be . i n v e r t e d  and placea i n  a ~ - . 
1 0 0 a F  (38OC). ao5 ien t  chamker so t h 2  the sorueion ~532 .  c o n t a c t  

.I .. . . - .  - 
t h e  t e s t  spechen; 

i To determine t h e  r a t e  o r  p e r c e z t  of . t r z n s n i s s i o n  o f  t h e  
s o l u t l o n  throuch t h e  tes t  specimez, t h e  asse;nbl ies  are t o  b e  
reweighed a f t e r  30, 9 0 ,  180 and, i f  necessary,  2 7 0  days. A t  tize 

remeasured and any ' loss  o r  s w e l l i x 9  i s  t o  be  r eco rded .  

The assemblies a r e ' t o  be weighed on an a n a l y t i c a l  

. .  

conclus ion  of t h e  t e s t ,  t h e  th i ckness  pf each sample : , i s  t o  be 1 
.~ 

. .  
- :  

RESUL.TS 

N o  perrr;eance o r . d i s s o l u t i o n  of t h e  l i n e r  m a t e r i a l  is to  
. .  occur'. ,. . 

._ 
BONDING TO' SUPI-'.E.CE: . .  

. .  
METEOD - 

Stee l  coupons coated. w i th  the ninimum thickness.  of ' l i n e r  
m a t e r i a l  are .to be  bonded t o  g l a s s  cups f i l l e d  w i t h  e a c h  of t h s  
immersion s o l u t i o n s  and t h e  a s se&l ie s  a r e  to  be . i n v e r t e d  so t h e  
s o l u t i o n  c o n t a c t s  t h e  su r face .  Before bonding t h e  coupons t o  t h e  
c u p ,  t h e  h s r d n e s s  of .the liner makerial  is  to be determined. 
Followinq each exposure p e r i o d ,  t k?  exposed l i n e r  m a t e r i a l  i .s  to 
be v i s u a l l y  examined and the har2 res s  d e t e r s i n e d .  
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RESULTS ,. 

There s h a l l  no t  he any : sof ten ing  b l i s t e r i n g ' o r  u p l i f t  of t h e  
b 

l i n e r  = a t e r i a l .  . 
. .  

COLD ' IXPACT: 

Six by six ' inch (152:by 152 m) s h e e t s  of t h e . L i n e r  zre . to. 
.be cond i t ioned  for 1 6  hours  i n  a c o l d  box maintained-  a t  zinus 
2OoF b i n u s  29°C)  . Each' condi t ioned  sp.ecir&e,n., and a d d i t i o n a l  
uncondi t ioned specimens, a r e  t o  be clampee between. t w o .  s teel  
r i n g s  having an - i n s i d e  diame'ter of 4'.25 i n c h  (108 mm) anC 

a heicht  of 6 f e e t '  (1.83 m) onto t h e  s u r f z c e  of t h e .  specimen. 

. .  

. impacted once by dropping a 1.18 pound (.535 g )  steel sphe re  f r o m .  

- ,- 

RESULTS 

The samples s h a l l  no t  c rack  or' show rup tu re  o f  t h e  . l i ne r .  

. . . ..__I 

.. 
-. 

. .  ~ . .  
~ ~ .: ~ . .... .. . . 
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TEST .PROGRAErr FOR.  EVALUXTING THE: S ~ X U C T D ~ ' . ,  

SUITABILITY OF TANK-LINING ' SISTEMS, 
I 

. .  . .  . .  
. . .  

P*€SICZ?L .TESTS OF TLVK: ' 

. .  . . .  METHOD ' 

.. 
Using a. t a n k  s e l e c t e d  by t h e  manuTactnre.r and judged by UL 

t o  m e e t  t h e  c r i t e r i a  o u t l i n e d  i n  t h e  rnanurzckurer's i n s t ruc t ions , .  
t h e  fo l lowing ,  test and examination are to :bs conducted. 

The t ank  s e l e c t e d  w i l l  become: %Le bas i s  . for  
judgixg the . a c c e p t a b i l i t y .  of :5G:ure t a n k s  €or 
t h e  l k i n g  process .  

The t a n k  is t o  be in spec ted  by a r e p r e s e n t a t i v e  of 
UL's engineer ing  staff  and a d e . t a i l e d  d e s c r i p t i o n  
o f  .the t a n k ' s  phys i ca l  c o n d i t i a n ' r e c o r d e d .  

.. . 
- Note.: 

.. . . ,  
1. 

' 

- 
. . . .  2. . T h e . - t e n k . i s  then t o  be prepared 3y the 

nanufacture . rs  pelisonnel and. 'lize?. in..accorda.n.c,e - 
w i t h  t h e  l i n i n g  i n s t r u c t i o n s .  

3 .  A 5-ps5.g (34.5-kPa) l eakage  and 5.3-inch (135-r~in) 
Hg vacmm t e s t  a r e  then  t o  be- pezforrned, e x a c t l y  
a s  t h e y  a r e  conducted dur ing  a n  a c t u a l  l i n i n g  
psocedure.  

The t a n k  is then t o  be tested for voias and 

- 
. .  

. _  . .. . _  
. .  

. .  
4 .  . .  

ho l idays .  . .  

5:' A f t e r  t h e  bu r i ed  tank has  been  ' l i n e d ,  the t hank  i s  
t o  be excavated and .placed. a t  qround' Xevel for.  
visusl examination 'of. t h e  exterlor. 

6. The excavat ion i s  t o  be  p r e p a r d  formanchoring the 
t a n k  as requi red .  

The tenk  is .  t o  be r e p o s i t i g n e d .   in^ t h e  excavat ion 

The' tLed-down t ank  is t o  be recover.ed wi.th back 
fill m a t e r i a l  t o  grade and the e n t i r e  excavat ion 
floacled for a 2 4  hours.  

7. 
. and anchored , ( t i e d  down) t o  p r e v e n t  - f loa t -ou t .  

8. 

, .  
. .  

. .  
. .  
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-0 9. k t  <he end of  t h e  24-hour flooZsd c o n d i t i o n ,  a 
vacuum of 5.3 i i x h .  (135 m) Hg is t o  b e  a p p l i e d .  : 

. .. 
. .  

f o r  1 minute t o  s i w l a t e  an a d ~ i t i ~ n a l  ... external . ,  
p re s su re  equivale?,t o f  6-feet (1- 83rm). o f  smter.  . 

.I  ' .. -_ 
10. Unless  a metal '  d e f l e c t o r  p l a t e  is. p r o v i d e d  . to  

p r o t e c t  t h e  a r e a  ILZ~.ET the '  f i t t i 3gs  f r o m  a 
d i p s t i c k ,  an impzct tes t  i s  eo b e  conducted an t h e  

"- .\. 
1:: --- 

i n t e r i o r  of  t h e  iLa3k- A 2-pound. (901-g) s t e e l  . 
sphere i s  t o  be dropzed from a h e i s h t  equal to-  the .  
t ank  diameter  so as t o  impact ' t i ie  =rea, u n d e z t h e  
f i t t i n g  opening. 

. .  . .  

RESULTS 

As a r e s u l t  of' t h e  t e s t s ,  t h e r e  s h a l l  b e  no damage t o  t h e  
1 

t a n k  ? S  -evidence by c r a c k i n c ,  buckl ing,  o r  deformation,. The t ank  
i s  a s z i n  t o  b e ' t e s t e d  f o r  vo iZs  o r  holidzys.. 
s h a l l  be n@ cracking  of th ,e  :icing ma te r i a l .  

I n  a d d i t i o n , ' t h e r e  

, '  

. .  

. .  

- 
. . . .  

. .  
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. .  
.Factory t iu tua l  Engineering 
1000 Four S t . ,  S u i t e  $700 
San Rafae l ,  C a l i f o r n i a  94901 

Attn: Raymond J. Croteau I 

A s s i s t a n t  Vi,ce P r e s i d e n s / D i s t r i c t  Nanager 

S i r ;  

A s  you may b e  aware, c e r t a i n  l o c a l  j u r i s d i c t i o n s  are . r e q u i r i n g -  
a vacuum..test o f .  5 . 3  inches of clercury be  performed on undergroun'd. 
s t o r a g e  t anks ,  which have c o r t a i n e d  n o t o r  v e h i c l e  fue.l., aftex t h e y  
a r e  repaired. . 

, 

We have r e c e i v e d  engineer ing daza from major o i l  companies i n d i c a t i n g  
there may b e  hazards  involve.' x ixh  vacuum t e s t i n g  of .t22ks-, 
o t h e r  hand, we have rece ived  information fro= Athabasca Research, 
L t d .  of-Can+da..-t.hat-.cLearly s h o x s  .,..- wi th  t h e  proper .  equipment, .a 
s l i g h t  v a c u u  w i l l  d e t e c t  leaks i n  underground s t o r a g e  tanks contain-.  
i n g  product.  

N e  ha.;e been', supposedly, r e l i e r e d  of 1 i ~ a b i l . f t y  ' f o r  t he  vacuum tes t  
performed .on t a n k s  we r e p a i r ,  provided . t h e " t e s t  i s  performed by 
another  f i r m .  However, t h i s  does no t  re l ieve.  o u r  moral  o b l i g a t i o n  
t o  i n s u r e  tha t  a poss ib ly  unsafe  procedure is. n o t  pe&ormec? caus ing  
p rope r ty  damage or i n j u r y  t o  those  in t h e  v i c T s i t y .  

The vacuum tes t  has been l a t c h e d  onto  by l o c a l  j u r i s d 2 c t i o n s  as a . 
kind of cu re -a l l  t e s t .  The tes t  is beixg c l a h e d  an e f f e c t i v e  
v e r i f i c a t i o n  of s t r u c t u r a l  i n t e g r i t y  ,of . the s t o r a g e  vessel 2nd 
bonding of 2 c o a t i n g  t o  - the . . s tee l  she l l . .  
vacuum is claimed as being equiva len t  t o  a 6 f a o t  s t a n d  of Tater. 
I am no engineer ,  bu t  it seems t o  m e  t h a t  vacu?m on an underground 
s t o r a g e  t a n k  is q u i t e  d i f f e r e n t  f r o m  t h e  e x t e r n a l  p r e s s u r e s  created 
from ground w a t e r  which'would seem t o  d e c r e a s e  as th .e  water l e v e l  
decreases .  

We at  Southwest T a n k  L ine r s  do not know t h e  c o z d i t i o n  of every t a n k  
t e s t e d ,  nor  do w e  know t h e  d e f i n i t e  age o r  t h e  manufacturer  of t h e  
t a n k .  A l s o  unknown is t h e  e x i s t i n g  e x t e r n a l  l o a d i n g  o n  t h e  tank.  
It is t r u e  t h a t  f i b e r g l a s s  tanks  are supposed1y;rout inely tested 
above ground a t  t h e  manufacturer. govever, t h s s e  f i b e r g l a s s  t a n k s  
have domed ends t o  w i t h s t a n d  such vacuum pres su res .  S t e e l  t a n k s  
do no t .  

On t h e  

. .  . .  

T h e  5-3 i n c h e s  of mercury 

I 



Raymond J. Croteau 
A s s i s t a n t  Vice P r e s i d e n t l D i s t r i c t  bIanager 
June  18, 1984 
Page 2 

, . - . .  

Our ques t ion  is t h i s ' :  does Factory Mutual have any research data 
z v a i l a b l e  on vacuum t e s t i n g  of underground s t o r a g e . t a n k s  of up t o  
20,000 ga l lons?  I f  so ,  how may we obta in  such engineer ing  d z t a ?  

such engineer ing da ta?  Fur the r ,  does 'Factory Ilrrzual Engin.eering ' . 

have ,any opinion on V Z C U : ~  t e s t i n g  of undergrau?ld s t o r a g e  .tanks? 

;Ye may r e p a i r  a thouszxd t a n k s  through the inz&r.ior c o a t i n g  p rocess .  
and  have no problems T;ith t h e  vacum'  t e s t .  B i l t  i f  t h e  next  one  , . ' 

imploded, what would be t h e  r e s u l t ?  'We don ' t  know, and n e i t h e r  
does anyone else. Pe r  t he  l o c a l  j u r i s d i c t i o n  i n s i s t s ' o n  us ing  the: 
p u b l i c  a s  somewhat of a guinea p ig .  

I f .  n o t ,  do you know of any, f i r m  or company t h s t  has. gene ra t e s .  ..._ 

For your informat ioa  please 
d i f f e r e n t  sources  regzrd ing  
t a n k s  . 
Vie vould a p p r e c i a t e  hear ing  
test, q u i t e  f r a n k l y ,  l eaves  
unknown r e s u l t s .  

f i n d  enclosed re_oorzs and d a t a  from 
vacuum t e s t i n g  .of underground s t o r a g e  

from you as soox as S o s s i b l e .  
us uneasy y e t  i t  i s  Seing performed w i t h  

The vacuum 

Thank you . for  your . t i se  and  cons idera t ion .  
a s s i s t a n c e  you might provide.  

iTe r;ilL a p p r e c i a t e  'any 

. . -. . .-. . - . *  -- 1-1 

S i n c e r e l y ,  

Owner 

JS/g 

Enclosures  
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. .  I ' Hales Tes t ing  Labo.rator ies  
23286 Foley . ~ .  
Hayward,-Caifornia 

. .  . R e :  Vacuum Tes t ing  of Underground 
-Storage Tanks 

. .  Gentlemen: 

Ve r e p r e s e n t  Southwest Tank Liners, Lnc.~, 664 
West Main Eoad, .El Centro, Ca i fo rn ia  92244. 

We axe seeking informat ion  on t h e  vacuum - . ... 

t e s t i n g .  of underground . f u e l  s t o r a g e  t a n k s  that have been. ... - - i: . . r e p a i r e d  by t h e  process  of l i n i n g .  Such a 'vacuum test 
i s  r e f e r r e d  t o  i n  .Sect ion 2 5 2 8 4 . 5 ( 1 )  of t h e  C a l i f o r n i a  
Heal th  and Sa fe ty  Code (knorJn as  t h e  "Sher B i l l r r . )  

If you have performed o r  i n t e n s  t o  p e r f o m ' t h e  
vacuum t e s t  i d e n t i f i e d  i n  t h e  Sher  B i l l ,  we would appreciate 
it i f  you could f u r n i s h  us with  - in fo rna t ion  conce rn2ng . the  
engiheer ing  p r a c t i c e s  and methodology employed i n  your  
t e s t i n g  - 

. .  
. 

Thank you very much f o r  your coope ra t ion  2nd 
courtesy. We look forward t o  a n  e a r l y  r e p l y .  

. Yours t r u l y ,  

J 
Robert M. L indqu i s t  

Rk$:pz ,... ;:: .. . 
bcc: Hr. 'Jia Sess ions  
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August 22, 1984. 

M r .  E d  S i r o t a  
I T  Corporation 
1750 Red H i l l  
I r v i n e ,  Ca l i fo rn ia  92714 

Re:  Vac'uax Test ing of Underground 
Storzge Tanks 

Dear blr. S i r o t a  

. .  

W e  r e p r e s ~ n t  Southwest Tank Liners,  Inc.., 664 W.est 
Main Road, E l  Centro, Ca l i fo rn ia  92244 .  .,. 

' . W e  are szeking in fo rna t ion  on t h e  7zcuum t . es t ing  of 
underground f u e l  s t o rage  .tanks t h a t  have be$;, repaired.  by t h e  - 
process  of l i n i n g .  Such  a vacuum t e s t  is . referred t o  i n  
Sec t ion  25284.5(1) of t h e  Ca l i fo rn ia  Health 2nd Sa fe ty  Code 
(known a s  the  "Sher B i l l " . )  

. I  

I f  you hz;re performed o r  intend t o  serforrn the.vacuUrn. 
tes t  i d e n t i f i e d  i n  t h e  Sher B i l l ,  we would e22r.ec.iate i t  ' i f  yau. 
could fu rn i sh  u s  with information concernins the  enginee.ring 
prac . t ices  and methodology employed i n  your t s s t i n g .  , -  

x 

T h a n k  you very much f o r  your c o o p r a t i o n  and. 
cocr tesy .  W e  look forward t o  an e a r l y  reply.. 

. .Yours t r u l y ,  

. !  Robert M. L i n E q i s t  
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January 30,  1 9 8 4  ' 

H. B. Covey 

350 E. Commercial 
H .  B. Covey, ' Inc.  - .  , '  

.. Pomona, C a l i f o r n i a  91767 

. 
Mr. Covey.; 

I n  r e f e r e n c e  t o  our phone conversat . ion of tosax, I have  a f e w  
f u r t h e r  ques t ions .  , 

'You informed ne t h a t  you would no t  vacuum t e s t  underground ' ,  ' ' '  

s t o r a g e  tanks  u n t i l  you obta ined  c a l i b r a t e d  zqui3nent  t;o do,so,: 
I n  f a c t ,  you. informed me t h a t  you couLd n o t  2erf.orm. sneh test% 
next  week. I . a l s o  understoocT yo'u t o -  say thz: you did not know. ' 

when you might be s e t  up t o  vacuum t e s t  underground s . tosaga tank-s. ' I 

You i n d i c a t e d  t o  m e  t h a t  you had .no. experienci. w i t h  t h e  vacuum 
t e s t i n g  of uncerground s t o r i g e  t anks  b u t  t h a i y , o u  had checked 

tanks  could be vacuum t e s t e d  .in p l ace  undergzound. D id - the .  

c 

with  a tank  manufacturer t o  r e c e i v e  assurances +%at t h ' e i r  s t ee l  . .  

. manufacturer i n d i c a t e  whether o r  n o t  t h e  vacruz p l aced .upon  t h e .  
. .  t a n k ,  when cocoled wi th  e x t e r n a l  p re s su re  fram soil, ground w a t e r , '  . . .. 

a n d  paving, exceeds t h e  recoanended t e s t i n g  Sressures for new t a n k s  
a s  p e r  NFPA 3 0 ?  

Also, how does one d e t e r n i n e  t h e  e x t e r n a l  lozding pres.sures on . 

o r  would a p r o f e s s i o n a l  engineer  be necessar?  t o  d e t e r n i n e  what I 

t h e  load ing  p r e s s u r e s  wo.uld be  p r i o r  t o  and Zuring t e s t i n g ?  

Can you a s s u r e  t h e  vacuuz t e s t i n g  of  a s t ruc 'u ra l ly  .sound , 

underground s t o r a g e  tank  w i l l  no t  des t roy  t h e  s t r u c t u r a l  i n t e g r i t y  
of t h a t  v.essel? Should a tank  c o l l a p s e ,  What would be t h e  
concurren t  - resu l t?  ,Would' t h e r e  be implosion, f i r e ,  explos ion ,  .or 
some o t h e r  c a t a s t r o p h i c  occurrence? If t h e  t a n k . S a i l e &  t h e  
vacuun t e s t  through co l lapse , ,  would t h a t  have an i s o l a t e d  e f f e c t ?  

.. O r  would t h e  c o l l a p s e  e f f e c t ,  o r  have an irnpfct on,  t h e  tanks  i n  
c l o s e  proximi ty  t o  t h e  t a n k  b e i n g . t e s t e d ?  S9ould t h e r e  be dam.aqe, 
how much l i a b i l i t y  insurance $oes your f i r n  c a r r y  and w i t h  which 
company ? 

t h e  t ank  i n  every s i t u a t i o n ?  .Are you a '-professio.n.al  eogineer  ! 

, .  - '  



.Page X2 cont inued 
H. B. Covey, Inc.  - 
January 30 ,  1984 ' *  a 
As I i n d i c a t e d  over the.phone t h e  engineering d a t a  we have informs '~ 

us t h a t  t h e r e  can be no degree of assurance given t o  the  , 

success fu l  vacuum t e s t i n 5  of tanks  and still main ta in  the ,  
s t r u c t u r a l  i n t e g r i t y .  of thd vesse l .  

W e  a t  Southwest Tank L ine r s  a r e  not  opposed 20 , the  vacuum test ing 
o f . t a n k s  i f  i t  can be accomplished, a s  t h e  l a w  s t a t e s ,  accord ing  
t o  recognized engineer ing  p r a c t i c e s .  I f  you can vacuum t e s t  a n  
underground gaso l ine  s to rage  tank, woule you b e  so kind as t o  
provide  u s  wi th  your engineer ing da ta ,  w55ch . i nd . i ca t e s  t h e  vacuum. 
t e s t  can be s a f e l y  accomalished, without  f e a r . o f  d e s t r o y i n g  a 
s t r u c t u r a l l y  sound s t o r a g e  vesse l .  We would apprec ia t .e  a prompt 
response.  

. .  

, ,. 
. .  

.._ -' 

. I  

. .  

. . .  

, .  

Since re ly ,  
5 

Owner 

'' ' J S / g  

. .  - 
. . .  

i 

I 
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_1 January..28..,  1984 
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i 2811 Adel iza  
i Oakland, C a .  94606 

'3 

. .  

. .  D e a r  Norii?, ~ 

I n  our s e v e r a l  phone conversz t ions  on Sanuary 11, 1984 
I i n q u i r e d  abou t  vacuuin tesking-sf caderground'  gasoline' . . 

s to ra ,ge  tanks which had been i n  seGdce € o r  a period: af 
undetermined yea r s .  

I u n d c s t o o d  you. t o  say  t h a t  -L;',c _oetro-tite test. i s  

.what you would recommend over a -;2c'c:m. t e s t .  t o  determine 

. .  i.: , 

s t r u c t u r z l  i n t e g r i t y  of t h e  t ank .  
had no e x p r i e n c e  vacuum t e s t i n g  oZ existing underground 

You indicated t h a t  you 

s t o r a g e  tainks. Fb r the r ,  you indicz-lfd t h a t  vacuum-tdst ing 
of undersrosnd t a n k s  m i g h t  be fezsZ5le bwt pr io r  t o  pasform- 
i n q  such t e s t s  ehere  were severaL.%hfngs t o  be determined .  

!I. , 
a 1 

9 

Among t h f s e  w e r a  c o n t a c t i n g  t h e  tak' menufac turer  t o  see 
i f  such a tes t  uould  bwrecommenEsE.. Other t h i n g s  to' be 

done were soils a n a l y s i s  t o  i n c l c s e  compaction tes ts  and. 
soi for th ,  and s-iill t h e  t ank  migkt co l l apse .  ' , 

bly  q u e s t i o n s  for f u r t h e r  clarification are: Under 
what; i f  any, c i rcumstances  woul6 yorrr f i r m  vacuum test 
ex i s t ing  underground s t o r a g e  t a 2 s  -;hick have  been u s e d  for 
s e v e r a l  y e a r s  and are known t o  hzve . p e r f o r a t i o n s ? .  
c a r r y  l i a b i l i t y  i n su rance  t o  cove: cs l ' lapse of the t a n k  

d u r i n g  t e s t i n g  procedures .  . .  

a l l  t h e  ' t a r i a b l e s  t h a t  occur  f ron oz'c- site t o  a n o t h e r ,  

Do you 

- 
F i n a l l y ,  how does  one a e t e r m i n e  . 

I We would a p p r e c i a t e  your he12 i n  t r y i n g  t o  c l e a r  up 

t h i s  i s s u e  of vacuum t e s t i n g  o f  exLt t ing  underqround 
s t o r a g e  t anks .  * 
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Janua ry  .24, 1984. 
. .. . .  Xr. S i g  O t t o  

23286 Foley 
Hayward, Ca. 

Hales T e s t i n g  Labora to r i e s  .. . 

. .  

iW. O t t o ,  

I n  ou r  .?hone conversa t ion  of January lX,. 1984 w e  
discu 'ssed v.acuum t e s t i n g  o f  underground s t o r a g e  t anks  
'which had conta ined  .hazardous l i q d i d s  over  a p e r i o d  of 
y e a r s  w i t h  - v a r i e d  types  of b a c k f i l l .  and d i f f e r i n g  th i ck -  
n e s s e s  o f  cover. I was t o l d  t h a t  you would no t  perform 
vacuum tes t s  on e x i s t i n g  undergrccnd s t o r a g e  t a n k s .  

\foul& you p l e a s e .  e x p l a i n  your reason. ing upon which 
your answer was founded? :iould t k  tcnk.irnplode3- Is 

t h e r e  a p o s s i b i l i t y ,  i f  t h e r e  were an i n p l o s i o n  or c o l l a p s e  
of t h e  t a n k ,  o f  d i s t u r b i n g  t anks  i n  close proximi ty?  

Also, i s  it  p r e t t y  much s t a n ? a r d . p r a c t i c e  fo r  t e s t i n g  
companies t o  c a r r y  l i a b i l i t y  i n su rznce  s h o u l d ' o n e  of  t h e i r  
t e s t i n g  procedures  cause seve re  r e a l  o r  p e r s o n a l  damage? 

We t h i n k  there .  a r e  many q u e s t i o n s  relatlonal. t o  vacuum 

t e s t i n g  of underground s t o r a g e  t a n k s  wh5ch n e e d  to be asked  
and answered t o  i n s u r e  s a f e t y  of liEe and p r o p e r t y .  

.. 

:.. 

tqe c e r t a i n l y  a p p r e c i a t e  your a s s i s t a n c e .  

G R :*leacham 

. . -  



March 2 0 ,  1984 

I .  

Los Angeles C i t y  F i r e  Prevention. Sureau 

Room 920 
.200 xor th  b l a i n  S t ree t  

. j 
M r .  Jon H a l l  -,Engineering/Hydrant.Unit' . ; 

Los. Angeles, CA 90012 . .  

. .  
. .  

. .  

Our Reference: Subjec t  58 

Tank Lining .Process and ? a t e r i a l s  
, .  

Sub jec t  : 

Dear Xr,. H a l . 1 :  

Th i s  le t ter  is  i n  response t o  your t . e l eghone . r eques t  of. 
lviarch 19, 1984. 

Underwri ters  Labora to r i e s  I n c  . provides  t?:o os t$ons  from 
xhich t o  choose,  regard ing  t a s k  l i n i n o .  The. $i,rst opkion 
would be to p u r s u e  a UL L i s t i n g  by Report  for the complete 
l i n i n g  p rocess ,  . inchdiag 
m a t e r i a l s .  The-second a p p o a c h  .would .bs "io establish 
Coinponent Recogni t ion of t h e  z c t u a l  l i n i n s  m a t e r i a l s  only.  
T h i s  l i n i n g  Recognition would then,  ass is t  ar,y app l f ' c a to r s .  
who would want t o  s u b n i t  t h e i r  l i n i n g  process  for o u r  
L i s t i n g  By Report ,  i n  t h a t  thay Would 'no t  n e e d ' . t o  repeat 

.. . 
. .  

' 
eva lua t ion  of k?e actual  l in ing:  

8 .  t h e  e v a l u a t i o n  of t h e  l i n i n g  m a t e r i a l s . .  . . .  

The two o p t i o n s  are d iscussed  below as 2ollo.w~: - 
A. ' L i s t i n g  By Rzoort - U L ' s  ' i nves t iga t ion .  i s  l i m i t e d  

to t h e  m a t e r i a l s  and a p p l i c a t i o n  of t h a  lining. 
a c c e p t a b i l i t y  of t h e , t a n k  in tended  f o r  l i n i n g  p rocedures  
and t h e  l i n i n g  p rocess  w i l l  be t h e  respons ib iLFty  o,f the 
i n s p e c t i o n  a u t h o r i t y  having j u r i s d i c t i o n .  
n i l1  c u l m i n a t e  i n  a .L i s t ing  By % p o r t .  I n  . t h i s  Rep,ort, 
UL w i l l  fully d e s c r i b e  t h e  c o n d i t i o n  of t h e  test t a n k  used 
a s  a b a s i s  f o r  e s t a b l i s h i n g  o u r  L i s t i n q .  €or t h i s  reason, 
it is impor tan t  t h a t  the test  t a n k  is r e g r e s e n t a t i v e . o f  a 
worst-case c o n d i t i o n  t o  be considered s*J i t ab Ie  f o r  l i n i n g .  

The 

Tho UL i n v e s t i g a k i o n  

, .  
Our L i s t i n g  Progran c o n s i s t s  of two, b a s i c  elements.;- .. 

(1) Exposure t e s t i n g  of coupons of t h e  l i n e r  i t s e l f  and. 
( 2 )  P h y s i c a l '  t e s t i n g  of a l i n e d  t ank .  The , t e s t s  i nvo lved '  
a r e  o u t l i n e d  i n  t h e  Appendix t o  t h i s  l e t te r .  

-.. Look For The @Listing or Classification Mark On The Product. 
~ ~ - _ _  - . _  
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Sub jec t  58 
Page 2 
Narch 2 0 ,  1984 

. 
'Upon s a t i s f a c t o r y  cornpletcon of a l l  t i e  t e s t s  2nd .  

examinations s p e c i f i e d ,  a Report  i s  then  prr,epzred and sen t  
t o  ou r  Fire and Casual ty  Counci l s  f o r  c o m ~ = n t s ,  L i s k i n g  i s  
promulgated via- a L i s t i n g  Repork. 

.: 

. -~ .. .. .. .. 

B. Coziponent Recognition - EL'S. i n v e s t i g a t i o n  5s l i m i t e d  
t o  an eva lu i t t ion  o f  the coating n z t z r i a l ' s  r i s i s t a n c e .  t o  the  
c o r r o s i v e  e f f e c t s  of s t o r e d  f l a c x a 3 l e  l i q u i d s  as we11 a s  . t h e  
m a t e r i a l ' s  r e s i s t a n c e  t o  permeation. 
Component Bacognition does n o t  inczude t h e  tests d e t a i l e d ' ,  
i n  Appendix B .  

For your  reference, w e  are a l s o  enc los inb  z cosy of SCandard 
UL 13 1 6  " G l a s s  -Fiber-Rein f o r  ced P l + s  tic. UncZe-ground S t o r a g e  
Tanks 'For Petroleum .Products'. " ? ' l e s e  pay p a r t i c u l a - r  a t t e n k i o n  
to Sec. 1 2 ,  Ex te rna l  P r e s s u r e  Test. This  -lest i n c o r p o r a t e s  
s u b j e c t i n g  t h e  t e s t  tank  t o  a n  i n t e r n a l  paztia.X vacuflTp... T h i s  ; 
test i s  e a s i l y  conducted u t i l i z i n g  a v a c u m  p u z p  and kercuxy 
manometer zlong. with  t h e  necessa ry  xzcuu i  +nd .sensor l i n e s .  

I f  you should r e q u i r e  f u r t h e r  i n f o r x a t i o n  cozxerning t h i s  

' ou r  t e s t  program for 

. ~ 

- matter, p l e a s e  feel free t o  c o n t a c t  c s .  . .. 

Very t r u l y  yours ,  

Casua l ty  and Chemical 
Hazards De-Jartment 

Engineer ing Group Leader 
Casua l ty  znfi C h e m i c a l  

Hazards Department 

SCS : bcp 

. .  
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Subj.ect 58 
Page A1 , 

March 20, 1984 
cw 1 : mw 

. .  
_. 

Tes t  Progrzm For Evaluat ing The S a i = a b i l i t y  O f  
' .  Tank Lining Systems ' 

.PHYSICAL TESTS OF LXINATE: 

MZTHOD 

5 in .  by 9 - in .  l i n i n g  samples w i . 1 1  be bz$ersed i r i  t h e  ' 

. 

appropr ia te  s o l u t i o n s  a s  noted bzlow rnaintzzzed a t  a tempera ture  
of 100'F. Specimens w i l l  a l s o  be exposed if an. a i r  . c i r c u l a t i n g  
oven maint.ained at z temperature  of 158OF. ? e r i o d i c a l i y ,  a f te r  
36, 90, 180 and possibly 270 days,  s e l e c t e d  sampIes w i l l  b e .  
removed from t h e  s q l u t i o n  .for eva lua t ion  w i t 5  r e s p e c t  to ,  f lexural  
s t r eng th  and Izod  ir .2act.  

Specimens s u b j e c t e d  t o  the f l e x u r a l  s t r e n g t h  t e s t  Will be. 
t e s t e d  i n  accordarse  w i t h  ASTX Tes t  Method D90, using a . . c r o s s  
head speed of 0.01 in./min. 

,,. r ,  . - 

. ... 

. Specimens t o  bs subjec ted  t o '  the .  Izod ;;.pact S t r e n g t h  Test 
w i l l  be t e s t e d  i n  accordm~ce with ASTM Tesz Xethod. D 2 5 6 -  

. -  
ES'OSURZ SOLUTIONS 

1. Premium leaded gasol ine  

. -  
2. ' Regular  imleaded gasol ine  

3 .  N o .  2 f u e l  o i l  . .  

4. ASTM REferance Fuel  C . .  

5. Toluene 

6. No. 6 f u e l  oil 

. .  

- .  

7 .  100 p e r c e n t  methanol 

8. , 1 0 0  p e r c e n t  e thanol  

9. 

10. 50 p e r c e n t  e thanol  - 50 p e r c e n t  - 3 X 4  Reference Fuel C 

. .  

50 p e r c e n t  methanol - 50 p e r c e n t  F.9T.M Reference Euel 'C 

, 11. 85 p e r c e n t  Reference Fuel C - 15 p f r c e n t  methanol 

.12. 85 percent  A S W i  Reference Fuel C -. 15 pescent  e thano l  
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13. 70 percent  ASTM Refe.rence Fue'L I= - 30 p e r c e n t  e thano l  
. . . . .  

. .  14. D i s t i l l e d  water  ,- i 
. .  

PERMEANCE - COATING DISSOLUTION EVd4LUAT?C?I:.. . 
. . . . . .  ' ... -.. 

. .  
METHOD 

. .  

Coupon samples o f  t h e  l i n i n g  o n l y  ;iill be jonded t o  gla ,ss  
.dishes conta in ing  the s o l u t i o n s  noted  abcve, P r i o r  .to a t t a c h i n g  
t h e s e  samples t o  t h e  d i shes ,  t h e  t h i c k p s s s  , k i l l  bo measured in . .  
t h e  c e n t e r  of each quadrant  and t h e s e  vzLues r eco rded  €or later 
use. The ass.emblies w i l l  a l s o  be weighs5 02 2-n a n a l y t i c a l .  
ba lance .  The assemblies  w i l l  t h e n  be ixr=rA%ci znd p l aced  i r a  
100°F ambient chamber so tha t  t h e  solutiaslwZX1 c o n t a c t  t h e  test 
s p e c h e n .  

. I n  o r d e r .  t o  determine t h e  r a t e  o r  ?==cat o f  - t r ansmiss ion  of 
t h e  s o l u t i o n  through t h e  t e s t  specimen, 53e a s s m b l i e s  w i l l  b e  
p e r i o d i c a l l y  reweighed a f t e r  30, 90, 183 SnE .possibly 270 days.  
A t  t h e  conclusion of t h e  t e s t ,  t h e  th i ckness  of t h e  s a m p l e s . w i l 1  
be reineasured and "ny l o s s  o r  swel l ing  -;i1.1 3e recorded .  No. 
permeance of  d i s s o l u t i o n  of t h e  l i n e r  =%-&rizI 5 s  t o  occur .  

. .  

0 
_ _  --.I - -" . - -. . .  _I__. . .  

BONDING .TO SURFACE: 

. .  METEOD 

S t e e l  coupans coa ted  wi th  - the m i n i x i  t3icl-Iness of l i n e r  
m a t e r i a l  w i l l  be bonded t o  g l a s s  cubs f i l 2 e Z w i t h .  each of the. 
above s o l u t i o n s  and t h e  assemblies  i n v e r t z d  so  the s o l u t i o n  
c o n t a c t s  t h e  su r face .  Before bonding t+ cmpom t o  the 'cup,. t h e  
hardness  o f '  the l i n e r  m a t e r i a l  will be  dt-ler;Lined- Fol lowing  
each of t h e  above exposure pe r iods ,  the exposed l i n e r  m a t e r i a l  
w i l l  be v i s u a l l y  examined and t h e  hardness  dstermined as be fo re .  

There should no t  'be any s i g n i f i c a n t  sof:ening b l i s t e r i n g  o r  
u p l i f t  0.f . t he  l in ' e r  m a t e r i a l .  

COLD IM?ACT: 

METHOD 

6 by 6 i n .  s h e e t s  of t h e  l i n e r  w i l L  bst c o i d i t i o n e d '  f o r  16 -h 
i n  a c o l d  box maintained a t  -2O'F ( - 2 9 ' C ) -  :=&condi t ioned  
specimen, and addi . t iona l  uncondi t ioned  =s=cir..ens, w i l l  be  clamped. 
between two s t e e l  . r ings  having an i n s i d e  Ei2s,eter of 4.25 in. and 
impacted once by dropping a L l B  l b  s t e e l  bC1 iron a h e i g h t  of 
6 f t . o n t o  t h e  su r face  of t h e  specimen. 

show rup tu re  of t h e  l i n e r .  
Hhen t e s t e d  as above, accep tab le  sz&e= shall n o t  crack or  . . 

, .  
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T e s t  Program For Evalua t ing  The Stiruc'cural 
S u i t a b i l i t y  Of Tank Lining Systems 

PHYSICAL TESTS O F  TANK: 

f o r  

a .  

b .  

C. 

d. 

e .  

f .  

g -  

h. 

i. 

j .  

Using a tank  s e l e c t e d  by you and judqsd by UL t o  met the 
c r i t e r i a  o u t l i n e d  i n  your i n s t r u c t i o n s ,  t h e  fo l lowing  tsst and 
examination w i l l  be cocducted. (Note: The tank  s e l e c t e d  w i l l  

.become t h e  b a s i s  f o r  judging t h e  a c c e p t a b i l i t y  of  f u t u r e  t sn l c s  
' t h e  l i n i n g  p rocess .  

The t a n k  w i l l  be inspec ted  b y  a r e p r e s e n t a t i v e  of UL's 
engineer ing  staff  and a d e t a i l e d  d e s c r i p t i o n  of the tank's 
p h y s i c a l  c o n d i t i o n  recorded.  

The t ank  w i l l  t hen  b e  prepared  by your 2ersonnel  and l i n e d  
i n  accordance wi th  t h e  l i n i n g  in s t ruc"  Lions. 

The r e q u i r e d  5 psig 'leakage and 5 . 3  i n .  Hg vacuum kes t . .wi lT  
, t hen  be performe&;. exactly a s  t h e y  woxld be conducted du r ing  
an  a c t u a l  Ik r r s r rg  procedure.  -.I_ - , .*-I- - 

The t a n k  w i l l  t h e n  be  t e s t e d  f o r  vo ids  and/or hol.idays'.  

A f t e r  t h e  b u r i e d  tank  has  been l i n e d ,  the t ank  w i l l  b e  
excavated .and p l aced  a t  ground lev+ f o r  v i s u a l  ex.+mination 
of the e x t e r i o r .  

The excavat ion  w i l l  t h e n  be prepared  for anchoring *he tank  
as r equ i r ed .  

The t ank  w i l l  t h e n  be  r e p o s i t i o n e d . i n  the excavat ion  and 
anchored ( t i e d  down) to prevent  f l o a t - o u t .  

The tied-down t ank  w i l l  ' t h e n  be r ecove red  w i t h  back f i l l  
m a t e r i a l  to grade  2nd t h e  e n t i r e  excavat ion  flooded for a 
24 h pe r iod .  

A t  the end of t h e  2 4  h f looded cond i t ion ,  a vacuum of 
5.3 i n .  H g  w i l l  be  imposed , for  1 , m i n  t o  s imula t e  an 
a d d i t i o n a l  e x t e r n a l  pressure equ iva len t  of 6 f t  of water-.. 

Unless  some form of metal  def .1ector  p!.%te i s  used t o  p r o t e c t  
t h e  a r e a  under t h e  f i t t i n g s  from a d i p s t i c k ,  we w i l l  a l s o  * 
need t o  conduct  impact t e s t s  an t h e  i r - t e r i o r  of the  tank .  
2 l b  s t e e l  b a l l  w i l l  be  dropped from a h e i g h t  equal  t o  t h e  
tank  d iameter  so  a s  t o  impact t h e  .area cnder  t h e  f i L t i n g  
opening. 

I 
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J RESULTS 
_I . .  .. 

A s  a r e s u l t  of t h e  t e s t i n g  descr ibed  hexj”in, there s h a l i , ’ b -  
.. , . . .  

. .  
no damage - t o  t h e  tank  a s  evidenced by cracking ,  buckl ing ,  o r  
deformation.  The i n t e r i o r  of t h e  tank  will aga in  be examined. 
u s ing  the  t e s t i n g  procedure d iscussed  above. ’ There s h a l l  be no 
cracking  of the l i n i n g  ma te r i a l .  

. .  

- .  
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' F f r .  J i m  Sessions,  P r e s i d e n t  . .  

'664 West Xain Eoad . .  . .  

~ 

. . ~  
Southicest Tank. Liners ,  .Inc. 

E l  Centro, Ca l i fo rn ia  92243 

RE? : LTNING " OF 'EXISTIXG STEEL UNDEZGRCUND STOZdGE TANKS FOR 
________________--__---__-_-_----------___________I 

- 1  , .  . .  
FL.LX.LAi3LE AND CO~lFJSTI2LE LIQUIDS. 

, .  - .. 

* .  

. .  

I .  

. . .  . .  Dear Hr. 'Sessions:  

tie have reviewed t h e .  v a r i o u s  corres~n~=ncei..pro-pos2d industry 
s t anda rds  and ,proposed l e g i s l a t i o n ;  . local  and s t a t e  of. C a l i f o r n i a  
laws, s t a t u t e s ,  and r egu la t ions ;  you provided us,  r ega rd ing  t he  
s u i t a b i l i t y .  from a s t r u c t u r a l  2ntegri t ; r  and s a f e  p r a c t i c e  
v iewpoin t , .  of a requi red  vacuum' t es t  of a. r e p a i r e d '  and l i n e d  
s t e e l  tar.:i a s  a condi t ion  f o r  .acceptance. *- 

we do n c t  be l i eve  a vacuiln test a t  5..3 inches.  of. mercury .(2.6, 
PSIG ext. pressure) .  t o  be e i t h e r  a ' s a f e  o r  a prudenk o p e r a t i o n  
on a n  existing steel  t ank ,  whetP.er, ixl-r;round. excsvated, 'or . 

. .  . . . i  * 

It i s  our  opin ion  t h a t  the  f a c t  that:t'l-.eir*tan:-:s hzve performed 
rfithouf f a i l u r e  f o r  ,a l engthy  per iod o f , t i m e  i s  the best 
i n d i c a t i c n  and proof of t h e i r  cont inued s a f e  ope ra t ion ,  
Therefore ,  '7,:e a re  sugges t ing  an  a i t e r n a t i v e  pro.ced'ure which is 
based upon a s su r ing  t h a t  t h e  t a n k . h a s  not l o s t ' a  s i s n i f i c a n t  
p o r t i o n  of  .its i n i t i a i  i n t e g r i t y .  

Summarized comments a r e  a t tached .  

. . ~~. . ____. __- ., . - 

,. .. . , . .. 
I . i  . ' .  . 

- .*. 
. .. - uncovered. . . .  .. 

I .  ' .  

This  s e e m s  to u s  to. be the . .  most l o g i c a l  and prudent ' course  of acti.on. . .  

.I . 
_. 

. 
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1. The requireiceat . f o r  a v z c i l u ~  test s e e m s  . : t o . 3 a v e  o r i g i n a t e d  ' . 
v i t h  t h e  t e s t i n g  of new f i b e r g l a s s  tanks.  
n e c e s s a r y . f o r  t h e  manufacturer t o  test new t a n k s  urit'n a vacuum: 
t h a t  s i m u l a t e s ' e x t e r n a l  loading c o n d i t i o n s  when the f i b e r g l a s s  
t a n k  is  i n s t a l l e d .  It i s  e s p e c i a l l y  i p p o r t a n t  ,tQ c o n s i d e r  thi-s . 
condi. t ion i n  ,the design 'of f i b e r g l a s s  ' tanks. ,  

. of f i b e r g l a s s  composition h a s  only about I(30th .the c a p a b i l i t y  
' of steel  piate  t o  support  e x t e r n a l  . loads.  .. 

. t r a n s f e r r e d  as. a r e t r o a c t i v e  reqdirernent cor the  acceptance o f  

..It is .prope.r..and 

An, equa l  t h i cknes , s  
. . 

. . .  . .  

It is e a s i l y  understood ho% t?.is simple vacuum t e s t  could be 

r e p a i r e d  o r .  l i n e d  e x i s t i n g  steel. tanlcs. 

2. New s teel  t a h k s  a r e  only p r e s s u r e  tested a t  5 tv .7 .  PSIG . . 

i n t e r n a l  p r e s s u r e  by the nanufac turer  accord ing .  ta. !the Standard , 

' . 

. .  

. .  UL-58. (XdSI ,3137.1). 

Steel t a n k s  a r e  ' n o t  designed o r  tested f o r  any va.cuum condit'ion. 
However, steel '  t a n k s  have, d e i o n s i r a t e d  s a t i s f a c t o r y  serv,ice for 
s o i l  and surciiarge condi t ions  of v a r i e d  instal1a.tion.s. f o r  more 
t h a n  40 y e a r s .  

3 .  It i s  no t . r easonab le  o r  prudent,  and p o s s i b l y  not safe, t o  
r e q u i r e  a s t r u c t u r a l  loa%inq t e s t  such  as .  a vacuum tes t  on .a t a n k  
f o r  which it Tfas n e i t h e r  designed o r  tested when ,new.  . , .  

A l t e r n a t i v e  methoc's to de te rx ihe  the s t r u c t u r a l  i n t e g r i t y  of an-; 

4. Except a s  a method f o r  dl-tecking l e a k s ,  t h e r e  i s  no 
c o r r e l a t i o n  between .an i n t e r n a l  p re s su re  test and a vacuum t e s t  
.on a tank: ?. vacuum tes t ,  is f a r  more severe a -test a t  an equal 
p re s su re  b e c a u s e . t h e  mode of F-airure is by elastic buckling a t  a 
l o v e r  stress than ,  the y i e l d  s t r e n g t h  .of' the m a t e r i a l .  

5. There a r e  important geometry and material p r o p e r t y  variables 
t h a t  c o n t r o l  the capac i ty  of a c y l i n d r i c a l  s h q l l  to support  . . . . 
e x t e r n a l  p r e s s u r e  loads.  

exiskinc. tan;i .should be considered. . - I. - .. - . 
. ,  

The l a r s e r  

. (B). 

. .  

., Tank 'Geometry Xatios:  

1." Length t o  Dianeter ( L / D ) .  
2.  ' Diamete.r t o  T:iicLYess. (D/t) ._ 
these r a t i o s ,  t he  L i s s  the  s a f e  . e x t e r n a l  pressure.  

Out-Of-Roundness: 

1 I 

2 .  Research and r e s u l t i n g  e x t e r n a l  p r e s s u r e  theory. 

. .  

. .  

T h i s .  p r a c t i c a b i e  seonetrical  t o l e r a n c e  is of gredt.' 
. s i g n i f i c a n c e .  

has  been based o n  t r u e  cyLinclers. 
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I .  

The ASXE B o i l e r  and Pressfirs lr&ssS-l Code' c r i t e r . i a  
f o r  e x t e r n a l  pressure ,  is bzsed 0% a n  out-of-round 8 .  

d iameters a t  a c r o s s  sec t ion .  , [e,g., TIR = 0 3 %  
when t h e  diameter i s  96 inc3r-s. -This. t o l e r a n c e  is 
1 inch  d i f f e r e n c e  i n  diameter)..  

t o l e rance  of I%. d i f f e r e n c e  3etwee.n 'any two. . .  h. 

. .. .. . .  
. .  

.. 
(c).  Mat'erial Properkies:  . .  . 

. - ,. . 
i 1. .-The UL-58 Standard,  which is '2.h;~ . b a s i s  f o r  

. requi red  for t h e  s teel .  .. . 

prope r t i e s .  . .  

- .  - 
manufacturing, does no t  s p e s i z y  t h e  p r o p e r e i e s  

2.' It  is  customary p r a c t i c e  . to  wie. " M i l l  Run" o r  
, " & l i l l  P l a t e "  carbon. . .  .steel rrLYnOut s p e c i f i e d  

. .  , . .  

. .  3. 'The y i e l d  s t r e n g t h  and t h e  ior'uLus. of e las t ic i ty  ~ ' .  
" a r e  important p r o p e r t i e s  i n .  d e s i g n  fox-external . . 

( a ) .  ' The y i e l d  s t r e n g t h  for the p l a t e s  used can 
range froin 2.4,OOO PSI to  38,000.PSI.  
.The nodulus of e l a s t i z i t y  may range 5 r o m  

: 28',000,000 t o  about 30,000,000, ~. 

. .  
. .  pressure .  .~ 

. .  . - 
, ' .  

, ( b ) .  
- 

.. , .  

6.' Calcu la t ions  show t h a t  f o r  t anks  .with large. D/k and 'L/D. 
r a t i o s  t h e  c r i t i c a l  e x t e r n a l  pressure  (vac%ux.?i). can be c l o s e  to 
2 .PSIG (about  4 inches  Hg). . .  

~ . .  . 

( A ) .  Recause. r e sea rch ,  and various, Fie&rtical d e s i g n  , ~ 

f o r m u l a s  t h a t  r e s u l t e d ,  vere ma*@ .an cyl$nder, _ _ _ _  , - ~  

" models'or cy l inde r s ,  wit?i"small 3/t .ratios f 1'0 t o  
l o o ) ,  es . t rapola t ion '  t o  l a r g e  d i m s t e r ,  thzn-wall  
tanXs (D/t 7400) i s  v i t h  sone .xi-csrkainty. 

The .response o f .  t h e  t ank  i s  d i f f e r e n t '  vhefi s u b j e c t e d  

( 1 1. 
. . .  

. 

( B )  . 
t o  a vacuum pres su re  when the' k'nX is: . .. I .  

In'-grou'nd and covered. 
a d d i t i o n . t o  any ground W a t e r  or  sureharge  ' had .  

. . ( 2 )  .. Excavated and uncovered. The t a n k  is no l o n g e r  
r e s t r a i n e d  by the s o i l  an3 .is free: t o .  deform. 

The vacuum l o a d  is ' i n  

7. ' it is  appropr i a t e  and prudent f o r  stanAards, ,rcg&ations,. and .'' 

l e g i s l a t i o n ,  t o  con ta in  clause,s  r e q u i r i n g  thz p a r t i e s  concerned. 
t o  e v a l u a t e  the s u i t a b i l i t y  of an  ex is t ing :  t a n Z  .for r e p a i r  and 
l i n i n g .  , .  - 

However, p reva len t  cl 'auses such as:  

' I . .  . . .with regard t o  t h e  i n t e g r i t y  of the 't,ank.. -. ..."'. and . .  "If. -.  . .a s e r i o u s  co r ros ion  problem exists. -. . - .* 
* .  

.. . . . .. - 



. 
, .  

% .  

. a r e  not specif ic  and i n  genera l  !-ording t h a t  .is wi . thou t . c r i t e r i a .  
This. ' leav&s the dec i s ion  regarding t he  i n t e g r i t y  t o  t h e .  . . 

. .  c a p r i c i o u s  opin ions  of t he  var ious  p .a r t ies  involved.. . .  
. .  

. .  
. . I  

. ,  . .. . .  . I  . 

. -  I .  ~ 

A' Suggested C r i t e r i o n  i .s Offered 

8 .  It. is not  c l e a r .  whether the  i n < e n t .  o f ' t h e  vacuum test. ts :to:. - .  . .., 
. .  

. _ .  

( A ) .  Locate . l eaks .  . .. 

( B ) .  Check t h e  bon?ing of t h e  l iner:  .. 
( C )  . To tes t  t h e  s t r u c t u r a l  c a p a b i l i t y  of the.' t a n k  .tp. 

d t h s t a n d  simulated ex te rna l .  p r e s s u r e  loading; 
trhi.ch was not a p a r t  of t h e  d e s i g n c r i t e r i a  5o.r the' . 
t a n k  when it was manufactured. ". . .  

A 
. .  . 

9. SGGGESTED ALTZRNATIVZ REQUIR~MENTS 
. .  . , .(A),. Cr i t e . r i a  .€or s u i t a b i l i t y ' f o r  r e p a i r ,  (1nst.ead of a 

. vacuun'pressure t e s t ) . '  

(1). . Examine ;he i n t e r i o r  s u r f a c e s  of '  t h e  t ank  a f t e r ,  
' c leaning ,  wire brushing, ' o r  sandb las t ing ,  f o r :  

. .  
. .  ( a ) .  , 'Areas of co r ros ion  

. . ._ 
' .. ( b )  - .P i t t , ing  . .  . ,  

. ( 2 )  ~ *Local a r e a s  of corrosicm, thitt ._ , - -  do npt.-_exce.ed-3 ' 8  

. . '-.-..-square inches  need no t  he r e p a i r e d  provided -the 
remaining th i ckness  i s  not.1es.s t h a n  50%'of the  
nominal thicliness,  of '&e t a n k  when, new. 

( 3 ) .  P i t t i n ' g ,  ' a s  character izec? by s m a l l ,  round' h o l e s  
. . t h a t  do not exceed 1/8th i n c h  d i a m e t e r  .and are 

p e n e t r a t e  more than twice i ts  diameter ,  need not  
be : repaired o r  .replaced v i t h o u t  regard  for ' the 

spaced a t ~ . l e a s t  1/2 inch .apar t ,  and do n o t  ' . .  
* '  

. -  
' extent  of' t h e  . p i t t i n g .  
, 

. .  . (4'). S h e l l s  with a r e a s  of gene ra l  corcosilon are 
acceptab le  for l i n i n g  without  r e p a i r  or  

' . replacement, provided t h e  remaining t h i c k n e s s  

. ' t h i ckness  of t h e  t a n k  when new. 
. . of sound n e t a l  i s  at l e a s t  65% of t h e  

( 5 ) .  "Out-OF-Round. ' T h e . c y l i n d r i c a 1  shell  o f '  the t a n k . .  . 

d i f f e r e n c e  betvIe.en any two d i a m e t e r s  a t  any . 
i s h a l r  be considered accep tab le  .provi,ded the. . .  . .  

' c r o s s  s e c t i o n  does not exceed l % ' o f  the nominal tank diameter.  . .  
I ,  

. .  
, .  

(.B) . LEAK DETECTION. . .  . 

'(1). Any.leaks in the t a n k . s h e l 1  ax head (ends) 



, . _  

. .I 

.~ 
. -  . I 

. .  

s h a l l  be" loca t ed  by any o r  a l l . ,  

clean4ng a s  s p e c i f i e d  elsewhere,  . . .  

. (a 1.. ' 7.6 sua1 examinatiok. . .  

. .  

. .  . 
. 05 the following methods;. .aftez suitabxe 

.. . 

1 . .  . -  
( b ) .  Bubble test;  ( l o c a l ) . .  ' 

,, ( 2 ) .  ,Vacuum box. . 

. .  . . .  . .  , .  
_I 

(I ).. ~ Local pressxre and soap solution. 
~. 
. .  

The bubble ',methods' are  desc r ibed  ig the ' ' 

ASltE Eoi le r  and ? iessure  Vessel, C o d e .  
Scc t ion  V, Appendi:c 10,. A r t i c l e  .TI, and, 
i n  t h e  API-Standard 650 f o r  oil s'torage . , .  , ., 

~ 
. t anks .  ,. c 

. .  

10. If a vacuum t e s t  must remain a n  acce3tance requirement 
. condoned by t h e  Underwr i t e r ' s  l a b o r a t o r i e s ,  t'nen amendment of. the  . 

cuxren t  s tandard  UL-58, t h e , . r e g u h t i o n s ,  and l e g i s l a t i o n ,  .seems 
necessary.  . .  

' . ( A ) .  The 'Unaer&ter'.s 1abora. tor ies  s l iould revise ELL58 for  

.~ .. 

. .  the. manufacturer of new t a n k s  to,: 

,,( l').. Spec i fy  acceptance steels Dy t h e i r  d e s i g n a t i o n  
nu%ber (e.  g. .ASTM, A I S C  et<:- ) , with r e q u i r e d  . 
minimuni p rope r ty  values ,  and m i l l  cert if ication. 

' 'and i d e n t i f i c a t i o n -  . ___ - I -.-. - .- 
~ 

( 2 ) .  A d d  a vacuum t e s t  t o  t h 2  tests r equ i r ed .  t o . ' b e  
perfornied by t h e  ' t ank  manuSacturer'. . .  . .  

(31,. .Add co r ros ion  allowance (e.g-,,- 1 / L € i r i ) .  

- '  ' (4). Add- a p p r o p r i a t e  l a b e l  markinis t o  i n c l u d e  tests 

('Bj. Regulations, .  and l e g i s l a t i o n  should acknowledge the . . 

. .  pe.rfo.rmed . 
-. . " 

existence of t h e  thousands of t anks .  t ha t  are 
' . provid ing  t h e  in t ended  service. 

. .  

. .  
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-. .. TD : .Hr. R o b e i r  >f i l ler ,  P i e s i d e n r  

F.zc:.l : Jonat'nan ?.- Hal l . ,  Chzirnair ' ' . . ' 

.,,.....e : 
- . '  .. l:. .... :-. .-. - 

, . -, 

- .  
.. . .  

I ..: , . . . -. , .  .. .. ., . . .  
.. . . SU3<ECT: . 'FLXIASLE .LIQUID C O ~ I I T E E  . u i E r D z E s n s  TO. APT'S 

RECCINEXGED PRACTICE 21631 F O R  THE INTERzIOR 'LINING. , . -. 
.-- . . OF EXISTIXG STEEL UNDEXGROUXD STORAGE TLYXS.,.: . , . ,- 

.. . . . ..% 
.. : 

-, _. .. - 
i ' -  . . D-XTEDs J-LXARY '28, 1933 . .  

~. . . . . -  I .  

. .  .. . . .  . , 
. ., .:' . 

- .  ' L  
.. :. :. _- - -  

. TLP t i r e  3 i e v e n t . i o n  O f T i c e r ,  F l a n - z b l e  Liq.ui.d -Cammi'tree, h a s  
. .  

i e v l e s e d  che AF'I's Rcconneqded P r z c c i c e  21631 t i t l e d  . . .  "3ecoixnended ~ i a c c i c ~  f o r  I n t e r i o r  L i n i n g  of . E x i s t i n g  Steel.' . -  - 
. ." . .. 

+' 
. _. Gate rg round  5ror2ge T ~ n k s . "  The Cosmit. tee recomoendat ions.  

p r i n a r i l y  i n c l u d e  'che removal o f  p e r m i s s i v e  l anguage , .  improve : , 

p r o ~ e c t i o n  i n  0 i d e . r  to i i z i n t a i n  structural i n t e g r i t y ;  . , . . 

~ecTe. ; iog the s t r u c t u r + I  i n t e g r i . t ) -  of z used  ,steel undergrouEd 
t a c k ,  t ; i rh  s e v e r a l  e x z q l e  p r o b l e x ,  v h i c h  i n d i c a t e s .  . . .  
c o n f i r c a t i o n  x . i t h  A P I  ' s  s t r u c t u r a l  i n t e g . i i t y  c r i t e r i k  - (7.2 
I + E ~  I ~ s ~ e c t i o n  s.ecKi_o.p& , 

- i n n  r e v i s e 2  r econnen2az ions  wou ld  'be valuab ' le  as  a' s t a n d a r d  o r .  ' ,& 
gE:GeIiEe 5oi t h e  approv ing  a u r h o r i z y  to f o l l o w ,  e s p e c i a l l y  

* ,  _. 
, z , m ~  i r . specc ion  by t h e  E p p l i c a t i o x  of a n  n o n - d e - s t r u c t i v e  ~. 

. . .- . 
. t h i c k n e s s  c e a s u r l n g  Z s v i c e ,  and finally i n s t a l l i n g  c a t h o d i c  ' 

. .  
"a. .. :-. - - 1;1cludr06 i n  i k i , s  p a c k e r  is s u p p l e a 2 n t s l  e n g i n e e r i n g  d a t a  .. ._  
f&: . 

'-' 0 
:-. ,+- 
!.P 

, '  . . 

. 
.. - 

~ 

, ' 0  
. .  . , 

. .  . _  . .  
. ' .  

~ .. . c -. 2.. '. . .  
witn tSe FebrLiZry 14, 19S3, recozccnded  a imendnenrs  t o  
Scna ie  E i l l  Xo.. 352 b y  Sena to r .  Monzoyz. ' 

. i h e  f o l l c : - i n g  i s  s u b z i t i e d  f o r  y o c r  r ev iew and comment, uh ich  ,. 
~. . .  - 

p s i t z i n s  t o  t h e  e n c l o s e 6  r ecomzea?+r ions .  - - 
-5 \ .< SO=: A l l  reconnended changes o r  a d d i t i o n s  t o  t h e  API r 

S ~ C O Z Z ~ E G ~ C  . . -  r r a c c i c e  Zl631 is  i n d i c a t e d  by dou.ble  underscoring. ,  . :Ii' 

. LS, Very 1 r u l y  y o c r s  ; . .  

-y> 
- -> ';j 

. .  

7: 
F 

Jonazhan -- -4.. 2211, C h a i r a a n  S %  
: r ~ z E c z b , l c  L i q u i d s  C o c z i t t e e  ". -a+ 

- 
- 7  .-. 

,. . .  
! . . -  r l r ,  .', .- p.5: .-<./ .: -- :- ' - - ~  ,. : . : . .  

i 

. . .. . . .  _ .  . 

E n c l o s u r e s  



. .. . . .  
<-. . ,  his F n h l i c a t i c n  .recomxenc?s xzLni;i..um, re&ir&enti. for - t h e -  - . < . -  . . r  ,, 

i n t e z i o r  lining :of.. e x i s t i n g  s t e s l '  undersround 'ianks used  .. f o r  I t he  .~ %.' ,~ .; .. :- .z. 

s:orece of getroleom-based motor  frrels 2nd m i d 6 l e .  d i s t i x l a t e s  ... . In' - . 

SsceraI, :rt o u t l i n e s .  r e q u i r e m e r t s ,  proce6.ure.s znii o g e r a 2 i n g  

- . .  
~ - _  ._. . -  . 

. 
. ..._ , . . . .  . ., 

. 
. r -  -.. : 

-.::, i-.: . .- . .  . .  

, c o n d i t i o n s  t o  b e  f o l l o w d  by c o n t r a c t o r s ,  .nechznics' ana en,gir.eers;- .. . ._ .  ... - .  . .- 
. ~ e t k r , c ~ s  f o r  g a s - f r e e i n g  . t a n k s ,  removing ssdinect.  and  c1ean.i'ng 

i s i i e z i o r  s u r f a c e s  of s t e e l  t a n k s  +re also i n c i u d e d i  All vork .masE  
-. ...- *_: ----. _.. .. ---.;.:,- 

k= . z c ~ ~ i q L i s h e Z  I n  a c c o r d a n c e  w i t h  t h 2  z ~ ~ l i c z b l e .  Federal.; State and?, 

_.--.-_ _.._ _ _ _  
. .  . .. . .  .. 

. .  - . _--.. " .- ~ . .  .. ... . ____ - - .. . .  

-.i . . .  

c o r r c 2 e d  t a n k s  or  to p r o t e c t  un2,erSround ste.el t a n k s ,  .from . i n t e r n a l  . *  

c o r r c s i c n .  . .  ~ $ 2 '  l i n i n c '  i t se l f  is n o t  i n t e n ~ e ~  t o  ,replace the  

s t r ~ c t u r i l 7 -  s t r e n g t h  F rov ide6  by: t h s  s t e e l  t a c k  shell or p r e v e n t  , .  

- 
e .  i 

. .  

. .  
- .  I .  

, 
. .  .. 

. ,  . .  fc'icre e x t e r n a l  c o r I o s i c n .  
.. 

.- . .~ 

.. . . .  %here reccired, c o n t r a c t o r s  cilst be.approved 5y l o c a l  . . 

z s t b o r i t i e s  zr?Z all asplica.$le pni;;iits nust be o b t a i n e d  p r f o r  to. . ~ 

I- . k e 5 i c n i q  zny biork. C o n t r a c t o r s  > k z l L  c e r t i f y  that h i s  employees  

. .. 
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. .  L - .- . . -  . * I C  - ther ;Eore- rs  n & z s s a r y  t h a t ' p r e c a u t i o n s  are .t+k&n to . .  :.. ., 
........ ..:.. -; . - _  . :... .. 
....... ..... 

. .  

, -.. . .  .-:-;.-.; :.. . . _-: 

. .  ...&-.*>:-,. . 

' .  . --,.: 

e l i i i i a t e  t h e  p o s s i b i l i t y '  o f  t h e  d i s c h a r g e  of .s.t,atic .. 
* ._. - ;... .=.: 

.. 2: .;;.;:. : :: . 

.. .=.- . ..>' . . . . . . . .  ............ 
. * , e l e c t i . i c i t y  du , r fng  gas f r e e i n g  p ioc ' edu ie s -  - 

. A i r  p . ie5st i re  i n  t h e  t m k  must' n o t  exc.eed 5 p s i g -  'Tu 

prevenr:  e x c e s s - z i r  p r e s s u r e  r h e  vent  1 i .ne  n u s f .  be  checked zo 

make c e r t a i n ' i t  is r'iee f r o m  o b s t r u c t i o n .  and t r a p ; +  

. Y e a r i l a t i o n  oE t h e  t a n k  c a n  b e  accompl,ish.e& by one 'of 
_. . .  

, >  

. .  . .  . .  

rsethods' v h i c h  :are l i s t e d  belok-: . .  .---.-. '..- .' -,---__._ . -  _ _  _.,- 
a - .  Xn e d u c t o r - t y p e  a i r  &vet:Cs.ee Figure I].- 

d r i v e n  b y  compressed a f r ,  s h a l l ' . b e  p r o p e r  

p r e v e i l t  :he p o ' s s i b i l i t y  o f  static electr2 

g e o e r a t i o i ~ .  and d i s c h a r g e .  

- ... t 
_ .  . 

i--- - .. . . .  ._./- 

. -  

. .  _ -  . . 2.2. -- 
. .  

\:hen Usixg t h e :  rnetftod, the  . .  :. . . . . . . .  
I ,  . . . .  _ .  fill ( d r o p )  t u b e  s h o u l d ,  remainin'place' tor ensure 

~ .. . 1 1  . .  
' v e n t i l r c i o 5 -  a t  . t h e  b o t c o n  of  the tank-,  Xanks  equ ipped  

_ -  -' .C 

w i t h  :ill (d rop)  t u b e s  v h i c h  are not  r e n o v a b l e  -$&.l- T* . 

,be p u r g e d  by t h i s  E.,ethod. 

to' dLschar,?e v a p o r s  2 minimum of' melve .c.lZ) fee t  

z b o v z  g r 2 6 e .  

. . . .  - , _.-.-.a. . I' 

. %  

~An.-exte;r .sion'5ihaIl  b e  used 

. .  . .  . .  
.~ . . .  

b. ' D i f F u s d '  blow;i-air is i l l u s t r k t e d  in. Fig,mret 2- When _ _  - '._ 
_ -  

1 usinz t h i s  purg ing  s l . thod  it i s  i .mpe:ra.t ive t h a t  t h e  . ..:: 
. a i i - Z $ f E u s i n g  p i p e  is p r o p e r l y  bonded t . 0 1  preven t  the : . 

. . :. ;. . 

. .  
__ -__. . . .  8 .  . -  

d i s c k r g e  of a s p z r k : '  . F i l l  .(drop]:.. t u b e s  n u s t  be 

reno:;& i o  a l l o w  p r o p e r  d i f f u s i o n  of  the: a i r  i.n. the 

tank- A i r  s u p p l y  s k b e  f r o n  2 cO[;ipressor., which. ..: 

h a s  been checked to' e n s u r e  a : c l e & n  a.i.r.s;upply, f ree  

. a _ _  5.' 
i 

5 :, 6 
: A  

..I 
. .  - -  

. . .  ; 

I L?)r 

.. 
,~ ,; __ . i' 

:. I 

: K. 

. .  

f r o r  v o l z ~ i l e  ' faF3is.  

n o t  excee6 5 p s i g .  . .  

Air p r e s s w z e  in .the rank nust 
7. L 
L . .  

C . .  

_ .  

- .  

0 .  
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: 4 . 5  Testic~ Flanmabie Sa3or  C o n c e n t r 2 5 o n s . ;  
. .  

Ai i n p o i t z n t  phase  of . t h e  o p e r a t i o n  i s : t h e  t e s t i n g ' f o r  . . , -- .::.-;:& - ;&:: .. 0 , f l 2 n z 2 b i l i z y  .of t h z  vapor i .n  t h e  e.xcav+t-ed;&ea .and i n  the . 't 9 

" e.; ~. *&L& 

. d .  
*. . e.-. ,p* . - .  .. . , ; , . & 5 y  ,, /- :-i 

11 , L& .p.-.::.: 

. .  

r a n k -  Such tests . a r e  t o  be  c z d e  - K i t h  a co&us.Eible' ;is: 
__,- . _ .  . 

i n d i c z t o r .  uh ich  i s  p r o p e r l y  . c a l i b r a t e d  GS h.eganc i n  a i r  2nd '...,L- 

thoroq&iy checked znd maintained i n  ~ c c o ~ & I ~ c . ~  K i t h  ' .  . . 

- *  

. Ca.iR.r _ _ _ _  __:._.._- .ai . . .  
zanuf+ccure r  '5 i n s t r u c t i o n s .  Oersons.res2onsi.ble.for tes2-- 

GUS: b e  c o r p l e t e l y  f a n i l i a r  with t h e  use,aF:ch.e inscrurnent w,fl>:; 
, .%a i . 

.:_ 

, .  
'.the i n . t e r p r e z a t i o n  o f  t h e  i n s  t i u n e n t ' s  reiF6iug.s ..' I ,G.: . -  _.. ._. ._ . ..- . . . ... 

~. . .  .TI- t2nk vap0.r space is t o  b e ,  tested.by p1acin.g ' the  
. . .. .. . I .  

, c o c b u s t i b l e  g a s  i n d i c a t o r  probe  i n t o -  t k e  .€ill o p e n i n z  with the". . .. 

f i l l  (drop]  t ube  reEove2. ' Readings s h z l i  Se ' teken  2 t  t h e  . I .  

.. I .. 
_, . . - I  

boicoiz, n i s d l e  knd u?per p o r c i o n s  of  t h e '  tznk a n d  t h e  ~ 

. . .  
5 . .- 

1 -  . .  .. - ins . t ruzent  should b e  =zed u i c h  f r e s h  a . i r  .af t .er '  each 
. .  . 

r e a d i n g -  If the 'tzin? is equip2ed K i t h  a non- ren jvab le  fi.11 . 

tc3e, readir igs  s h a l l  be t2lien. through Eaother  opening .  L iqu id  

pro<'uct  .mist n o t  e n t e r  .the p r o b e .  

, . . . . . . . . - - - .- - . - - . . - .- 
::. e 

. .  
The vapors  shall b e  t e s t e d  

. .  . .  

E t  the v e n t  r . is .er o r  e d u c t o r  ukile t h e  r i i  mover . .  is i n  .- 

oper+?ion and purg ing  i s  i n  p r o g r e s s ,  2nd also; -  i n  .the t znk  . .. -., 
. .  

i t s e l E  K i t h  purge  a l r  s h u t  off. 

of t h e  loL*.ei E l a n ~ a b l e  15i i iX [LFL),  as  incifcatel  i n  the t a n k  

End gt the  v e n t  r i s e r  o r .  eductor, mu5t b e  o b t a i n e d  b e f o r e  the , . 

t2p-k is c 'onsiderec? s a f e  f o r  opening- .  

Readings o€- 1.0 ' pe rcen t  or l e s s  

Lf6  . - .  ~. . .  
.. L. ' /  

. /  

. ' .  . .  

. .  
5 - 0  0 9 e r ; i n E  t h e  Tank , _ -  

. .  - 7 -  . 



1 

t e s t i q  c o n t 4 r . u e  t h r o u o h o u t  th.2 e n t i r e  l . i n i n g  operEtion, 1:: ' . _  . 
. - . , :.. . mrizg  khs tack c u t t i n g  o p r a t i o n  m i n i m a l  ai.r pressure.'' , ,, .. 
. ... , . . . _  
. . . - .  . . s h a l l  bz i a z i n t z i n e d  t o  p r e v e n t  z b l o w  out. - ' _ .  . ' - *  

- .  The t znk  s 5 z l l  b e  c u t  u s i n g  a n  e x p l o s i o n i p r ' o o f  (suFh as . . .  
. .  I : 

I 
. z i r - c r , i ven )  s z j 2 r  s2.v or s n i p p e r  u s i n g  l u b r i c a t i n g  o i l  to reifuce : , 7 .  i-. 

. f r i c t i o n ,  h e a t  ax3 F o s s i j l e  s p a r k s -  P r i o r  to - the  f i n a l  cut';..the . .  . :  . . , 

I 
.. . .  . .  .. i 

. -  - .  

i 
. .  

p l z t e  - c5.z.11 i12 z - _ : s o r t e d  t o  p r e v e n t  i t s  f z l l f n 6  i , n t o  t h e  tank , .  -7- 

. 

3-t 21: k&s,  p e r s o n n e l  e n t e r i n g  the.  .tar.k s h a l l  be equipped . .  I kL 
' ' P- 

.- 

~ 5 2 i  a ?.:IG-; 2 . ~ 3 - . r s ~ d  p o s i t i v e .  p r e s s u r e  a i r  supplied. equipment 

szxsk? lisp 5=15 by a n  a t t e n d a n t  o u t s i d e  t h e  tank. 

f;.DSC 
w i t h  full f z c t  7- e r ? c l o s u r e  and  s a f e t y  hzrnssk c o n n e c k e d  to a . .3';"--2 

' . I C ' = $  
y-msTh 0". 

. d-i-2ZG-j 
- r '  Oil and 

w a t e r - i e s i k z n k  r';kSer or n e o p r e n e  b o o t s : a n q  S l o v e c  s h a l l  b e  worn-. . . 

C10tiLr.c s3al.l ccver t h e  arms, l e g s ,  t o r s o  and -head  of t ank  e n t r y  

- 3 e z s o x z l .  L i s s c s a h l e  c l o t h i n g ,  i c p e r v i o u s  t o  p r o z u c t  i s  preferred, 0 
, ,  . .  

-8- 
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. - ._ 
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recorpized t5at if the tznk is perforated,  proluck QC va@rswh . .  

have leake-5 . i n t o  the s o i l  n z y  re-siter. t h e  t a ~ k  t h r o u g h  - .  
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= a t e r i a l '  shall be used z u r i n c  b l a s t i n $ .  
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.i' ' .  236 gaugi,ns t u b e .  T h i s  p ' la te  s h a l l  , .  b e  ~1 c.overed' .,. . . . :;iih x Tib,erglas.s, c l o t h  .. .~ . .  

inbedded i n  r e s i n .  The b las t -c lezned  sur face .  si1211. be. coa ted  u i t h i n  

. e i g h t  h o u r s  a E t e r  b l a s t i n g  22d be fo re  2ny v i s f j i t  T u s t i n g  Occ.u.rs.-. 

The c o a t i n g  s h a l l  b e  ' cured  t h o r o u g h l y  t o  t h e  z?..i"2Stct5rerz. ' * y :  . .  - . s i e c i ~ i c a t i o n  2nd check-& f o r '  a i r  pockets:  2nd .  ~ Z Z ~ O I P S  u s i n g  an-  

2 7 ~ r o v p r I  Holiday Dete.ctoi-. XannZacturer ' s  irsL:sciio.ns a r e .  t o  b e  
.L. ...-. 

~ 

% .  

*. r ,__ . _ .  _I . .. 
rf-! 

.. .%- 

. . .  
, f o l lowed  on handl ing  2nd a i x . i n s  of r e s i n  c o ~ ~ ~ z z < s ~ ,  and. t h e . s e  

. .  ;$ 
,. conpounds s h a l l  b e  a p p l i e d  t o  t h e  e n t i r e  I~nterEc:' s , ~ i r f a c e  OF t he  

. i  i. p 

; . ,  5- f 

,- . 
, !  

t a n k  by t h e  i i ~ 2 ~ ~ E ~ c t u r e i  .or his des i~na~ec ; ' , d i . s t i~~~r r ; j r 'EaZIo . ;Fng . rh r~  . p ,-;< 
! .- w . 

If a hezte ;  Zs use8 ' to  accelerate ' f/7+ 
'I U h  

i s2ecir ' ied rne.thod 05 a p p l i c a t i o n .  

&e ' cur ing  p r o c e s s ,  a l l .  other uork xhich n l i k t  i%-leiSe f l ann+b le  --A__ 
I . .  c .I.... r 

-..e---- 

vapors must b e  h a l t e d  and t h e  hea t ing  u n i t  m x - 2 e  2t. iendedIxheneve.r  ; .% . -7- -- I 5: _ -  - 
i 'z  is i n  ope ra t ion .  The . caa t ing  s h a l l  be cure$. choizo.cgfly'.to. the 

n a n u f a c t u r e r ' s  s p e c i f i c s t i o n s  2nd chccked f o r  t . iz  pockets ,  and - .  
- c--.-. - ' I .  

p l n h o l c s  using 2 Holiday Detec tor .  I f  any exce>?iocs a r e  f o s n d  t h e y  : 
. ..I : f- i 

.-L+ J, - 
3 ?. 6 2  

' ' J  
! 
i 

;v s > a l l  be  r e p a i r e d  h a n u f s c t u r e i ' s  s p e c i f i c + t i . o n s .  C o & a c t o r . . s h ~ d 3 .  - I 

p r o t e c t  t h e  coa ted  s u r f z c e s  from c o n t z i i n z t i o : ~  2:r foreign matter. 

! 

! 
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i 

. _  
! 

! 
. .  
I 
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I . .  

i _ .  -. . i._ .- .-- -: 
.~ 

T h e  c o a t i n g  t h i c k n e s s  s h a l l  5e checked v i t k  z z  r i c o c e ' i e r  Th ickness  :;%-. 
5 f,,TI 

- - 2 .  . I  e 
Gzuge- o r  equ iva len t . .  and t e s t e d  f O i  hzrdness  us.i.zs ' a 5 ~ r c o L ~ . H ~ r d n e s s ~ . ~  '?. $*. P-- . .. -. ._ . . , --. _--. ~ .. 

. -  . T e s t e r  o r  e q u i v a l e n t  t o  ensu re  coepl5ance wiE2 .z+nufacture.r 's .-  .. -. .-..:. . i. -I: ' - - _  ~. - a  L 

.. ~ 

. .  ...- - 
. .  

. .  - s p e c i f . i c a t i o n s  - 
Personnel s a f e t y  and c l o t h i n g  r e q u i r e n e n c s  z u s t  C O O ~ I ~  w i t h ' .  

S e c t i o n  6.0- . .  

- 
. .  - 

- 3-0 Tank C'lQsing 

If an opening has beea c u t ,  t h e  t2nk  shz ' l l  j e  s e z l e &  as E o l l o v s r  

i l / 4 g 1  t h i c k  s t e e l  c o v e r  p l a t e ,  .rclled t o  t h s  c.ontour . 

. .  

a. 

of the  t2nk s h a l l  be. azde t o ' o v e r I a p  the. hc le  zt l e a s t  tr ;o 
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. .  ' I . . ,  . .  UNIFORhl FIRE CODE 
STANDARD NO. 79-6 

a .. 
INTERIO3 LIXING 0F.EXISTING STEEL. UNDE!?GiOlJND.STORAGE TAN% 

. . - I  

CHAPTER 1 , 
4 

GENERAL PROVISIONS , . .' 
. .  

SCOPE: 

Sec. 79.601 This standard sets forzh the. minimum requirements €or the h e r i o t -  
lining of exisring. steei underground Tanks utilized for the storage. of'fIammable and 
comSusti3k liqitids. Included under the scope of this standard is the repai: of 
leaking tanks an5 protection of tanks from corrosion through the. applicatim of a 
lining material and cathodic protection. The Iining i tsdf  is not intended to repiace 
the structural strength provided by the' steel tank's5elt or prevent Suture external 
corrosion. 5~33iiGa~d ad&esses ea+ ??me IrsHes &e&y &&eg h %z 
pFeVeflhFI and ceRjif.eL I t  is t h e  intent of this standard to'recognize thar all 
applicable safery and .health taws, regulations and ordinances shall h e  conpIi.& with 
in conjunction with the provisions set forth in' this stzndard and that- t h e  contt-acfor 
is knowiedgeabfe of its'content as we!; as the referenceti material listed herein 

. .  

DEFINITIOYS: 

Sec. 79.602 

APPROVED - SEE U.F.C. 0 
CLASS I, DIVISION I, GROUP D - S E E  
ELECTRICAL CODE 

FLAMMABLE LIQL'ID - SEE U.F.C. 
, 



. .  
. .  

.. , 
. A  

STATIC ELECTRICITY - Tine electrification of materiaIs throug! physical co-: l i t  act, 

. .  charges SJ formed - particularly where they constitute'a f ire or explosion hazard., .. . . .  
. .. . and separation, and the various effects that result from t h e  positive and negxive 

SELF CONTAINED BREATHING APPARATUS - A portable respiratory protecrive 
device designed to  protect the wearer from an oxygen-deficient or. ?R e€.kew&e 
other hazardous atmosphere. Cka%'kss i+5 BWR ak  .EF B X Y ~ P R  ku&y It is. normaUy 
designed to be worn by the user by means of an  incarporated harness assembly with 
its own supply of air, oxygen, or oxygen-generating materid- , It is normaUy 
equipped wivithH full face piece and is approved~ by'':NIOSH. (NationaL Institute .of: 
Occupationai Safery and Health). 

VAPOR AREA - SEE. U.F.C. 

. ' 

. '  I 

.. 

. .  

~ 

PERMITS & P L A N 5  

Sec.' 79.607 (a) Prior to engaging, in any activities relating to  the aIteratio3 or 
repair of tanks or equipment in connection wirh the storage,' handling, use or sale of 
flammable or combusti5le liquids regulated by the Vniform Fire Code, a permit s5aIl 
be applied for from the Chief. No on-site work. shaU.be initiated until a permit has 
been issued. (See.Article 4, U.F.C.) 

(b) At the time a permit is applied .for, t he  applicant shal1 subm:it all certificstes, 
specifications, licenses, certificates of insurance and such other documents 
required by this standard and t h e  Chief. 

. .  
MATERIAL5 

Sec. 79.604 (a) 
shall be a p m v d b y  the Chief. 

Materials used for the interior lining of steel underground tanks 

(b) Guidelines for approval may include the following: 

I) Materials &%e8 by a Ra%Ra€i:y Feaaggzed &es*g. 4abe~2~a5y %af. 

;be k $ e R & $  tis% accepted as a. result of an investigation: a d  tests 
conducted using accepted principles. or tests by ~ t i ~ n a i  
authorities, technical or scientific organizations for the. intenckd 
use; or 

2) Aeaeg;a& Materials shall saS5isry &e f&wkg; f e q & e m e ~ ~ s  ' ,  
ee~%d by +he namSae&FeF a d  be certified by the manufacturer 

, ' as satisfying the following requirements ' in: accordancc witk 
nationally recognized and accepred, standards, principles and tests. 

a. Adhesion 

, 

Coatings, when applied to  propxly-prepared steet surfaces 
must maintain adhesion bond) to ,  the tank while in its 
designated s-rvice for the period of the  tank lining's life. 

b. Immersion Tests 

Representative coating samples sha11 be tested to  determine 
the  compatibility e€ Cke &&g rna+ega; with stored products. 

-2- 
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3arber Colernm GYZJ ('dodei 935) 
ASTM D543-67 ProcedJ:e 1 - Xesistance of PIastics 
Ta C h e m i d  Reagents , ' Keight and . ; . ' 

Each test sample s h d  5e .visually examined af ter  each imrnerslon period and S b d  '. 

exhibit no evidence of peeling, blistering, surface wrinkling or rayghing. . . 

&ege&es &SF $he -%.g h.lne&ea ?e+< 5h+& He B m;aimum e6 zQ%, 05 S%S 
e&gha4 p=ep:+s beg+ imme~&a k t3t;i.23* s y k e  axe! dU&d wak@sR&S% 
fa€  i.mme&ea Sa aG e++s &ijzee! &Y&& w%h a 5tah.k +FeR&.Zadka%iI;lg RB Zii&+s- 
~ ~ - & F F I  <ete&x=s&% ?fith t h e  e x c e p t i m  of the FSTM D543 weight and vo1um.e 
change tests, properties dter the find immersion period shall bz a minimum of 3tSS 
of the original properties before immersion in touiene, xylene,. and &Wed water; 

be no greater than 5% after @e final immersion period.. 

NOTE: Before storage is .permitted of'  liquids other than those listed, test resulrs 
demonstrsting the h e r  - d l  meet the above requirernwtj. in those liquids must it 
submitted Sy the rnanuf: . -crurer. 

Dhension Changes 

. . .. . . .  

and 50% for immersion in aIl other iisied liquids. Veight and .volume changes sh& . ,  
' 

. .  



CHAPTER 2 
. .  

GENERAL S.4FETY REQWIRESIESTS 

Sec. 79.605 (a) Site Preparation. ?riw to excavation, thz  site shall be safeguardeti I 

AI1 open flame and spark producinz equipment within the zrez shall be shut down.. . ' 

Barricades and yarning signs readin; "Flammable - 30 SrnoYing'' shall be provided-is- ' 

accordance with the directions of r k  Chief. 

4% ' € ~ = F ~ R E %  A E k a F m E e  5 ~ s ~  *ha €hi+€ sk&'be 5*&e8 p & ~  43 .gFefrtedkg 
wkh asy  we& &ha+ may gewFs?e e F  gieduge SamFia5& e: gernbw+&k v a p e .  

&$ (6) Fire Extinguishers. '?wo portabie A:B:C type -$re extinguishers each 
h=ving a rating not less t h m  80B:C. shafl be ?rovided on the site in 
eccordance with U.F.C. STandard No, 19-1 for exira (high) hazzrd. 

e$ (c) . Emergency Comrnunic=risns. 'A  dependabk method, .aFFFeved by 
accept&bie to  the Ole:', e€ RS%Z~~$ ;he =-e depasmezs 5k& be 
Va&aZae& . s h d  b e  available for  notilying the fire deparhmnt, in  C e  
event of a fire or oth?: emergency- 

'&$ (d) Static Electricity CO~IIXJI. Adequare 'p recu5ons  shall be taken to 
prevent the accumulatkn and discharge of .static electricity. 

@ (e) EfectricaI Equipment. Ail electrical equipnen:, as de&A &I. +he 
&e+&a4 ee4% used ir, ::?e area must bs C3~$3&3-9~e99- Gf:i.ss 6-3'-.= r 
D, &v&a 4 BF a p ~ ~ 3 1 . 2 i  $2;. ;he 5 e ~ v k e  m e e t  the requiremehts of 
&ks i - GmupD ._ . DiPisian 1 (exp!asion prooZ), or aF?roved for thz.se<vice.. 

froin ail saurces of ignition for an =rea of 25 feet  in all. d k c t i o n s  until vapor free. 1 

. .  

. .  
. .  

. .  

.~ 

PREPARATIOX FOR OPENING TiiS T,4XK: 

Sec. 79.606. Tank Isolation. Befare m y  work on the extecior surface o i  the tank 
begins, tanks must be inspected ro determine how the tank is to b e  isolatnd. If a 
tank. is equipped with a manifold vrnt or fill iine or .sypkon assembly, necessary 
measures must be taken to isoiase each tank(s1. All pro2uct and vapsr recovery 
piping shall be disconnected and blanked off and the bungs of . the tank phgged. The 
vent for the tank being lined shoxid be isolated from y e n s  for other tznks wyich 
may still be  in  service. This may require a .tem?orary.separafe vent for the. tank 
being lined. All electrical switches supplying electrical currinx to submerged pumps 
and/or other equipment connected io the tank shall be disconiected.and locked; 

' 

Sec. 79.6Q7. Removal of Liquid ?rsduci. As much produe, water and sediment as 
possibie shall be removed .using ex$asion-proof or air drives pumps. Puxp motors 
and suction hoses must be bonded IO the tank to preveat .eIectrostatk ignition 
hazards.. A small quantity of water czn be pumped into. t he  ~ r i k  t o  float t k  product 
from a low s?ot where it can be Tamped from t h e  tank. Ailso, where possibie, fi.11 
(drop) tuSes shall be removed to &ow for maximum removal of all liquid and to 
provide for adequate air ventilation. 

Sec. 79.608 Removal of f I a r n m = 3 e  vapors (gas freeing] (a) The tank shall be 
thxoughly purged e 4 y  w&h with only air. to remove flaniztable vzpors. sf f e d t t e  
ea?a% e: pFadtsi.ag &amrn&k v23.3.% The concentration of flammable vapors in a 
tank may go through t h e  flammabii range before a safe atmosphere is o5:ained. I t  



, , 
. .  therefore is necessary that precautims , z x  taken to elininare the Fassibility of t h e  

discharge of static electricity during g+s irezing procedures. 

Air pressure in  t h e  tank must not exceeci 5 pig. TO prevent, excess'air presswe the 
vent line must be checked to make certain it is free fFom obshuction and t rqs .  

Ventilation of the tank can be accompiisied by one of two methods which zre.iisted 
below. 

(1) 

, ' .  

. .  . .. 
. ' 

. .  

.. 
An edu&or-type air mover (see .Appendix C, Figure 1). usually dri;:en 'Jy 
com,pressed air; shall be prop-rly bonbed t o  prevent the possibiiity c4 static 
electricity generation and discharge.. When using this method, the fiii (drop) 
tube shouid remain in place to enwre venril2tion +t thG bottom of tk  tank. 
Tanks equipped with fill (drop) V h e s  which are not:rernovable shzlf be purged ', 

by this method. .An extension s k l i  be used to discharge vapors a minimum of 
twelve (12) feet  above grade. 

. . 

-. 

(2) Diffused blown-air is illustrated ia .Appendix' Cj Figure 2. When using this . .  
purging method i t  is imperative rhst the air4iffusing pipe is properly 5ondzd 
to. p;event the discharge of a s?&rk. 
allow proper kiiffusion of t h e .  air In the tank. Air s q ~ p l y  - shd1, be i rom a 
compressor, which has been chccked io ensure 2 dean air wppiy, free f r o n  
volafile 'vapors. Air pressure in c k  tank must no: exceed 5 psi:. 

Fill (5ro.p) tubes must b e  removed TO I , 

Sec. 79.599. Testin: Flammable V'apor Concentrations. An important phase of the 
operation i s  the testing for  flammabiiiry of the vapor in the excavaied area and in 
the tank. Such tests are t o  be mzde wi15 a combusti5Ie gas indicator which is 
properly calibrated on hexane in alr a2d thoroughly checked and. maintained in 
accordznce with -~K's instr:2c~i~i\.s. Persons ;espomible for testing must 
be ~er;+;+ trained and thoroughly izmiiiar with the  use. 65 the ini-trtr̂ u-m3nr̂ -and 
+he interpretation of the instrument's re2iings. 

.. ' 

The tank vapor space is to be tested by piacing the combustibk gas indicator p r o k  
into t h e  fill opening with the fill (drop! xu5e removed. XeadEngs shall be taken at 
the bottom, middie and upper portions of the  tank and t h e  .instrument -slfraII - be 
purged with fresh air after each readiag. I f .  the  tank is. equipped with a non- 
removabie .fill tube, readings shall be taken through another opening. .Liquid produc? 
must not enter the probe. The vapors s:lail be tested at the .vent riser or -&ucfor 

' while the air mover is in operation and purging is in progress, and .also in the tan? 
itself with purge air shut off. Readings of IO percent or less-of the lower fIanmable 
limit (LFI), as indicated in the  tank and at t h e  vent riser or eductor, must be 
obtained before the tank is'considered saf t  for opening.. 

79.610. Opening the Tank. If no manwzy exists, or if  an existin.. manwav is less 
than 24 inches in diameter, an opening with the minimum dimension of 24" x 2%'' 
shall be c s t  in t he  top. The tank sectian to be removed should be marked souare 
with chalk and a hole'drilled with an espbsion-proof (such cis air-driven) drill at oze 
corner of rhe section using lubricating oil to reduce friction,, heat and possible 
sparks. k i t e r  the hole is drilled, the t m k  vapors must  again be tested. by inserting, 
the meter probe into the hole to verify t5at the Gapor concentration does not exceed 

- 10 percent.LFL. 



SOTE: It is important that the .purging, ak ventilztion and testing conenup- ' . 

throughout the entire lining operation. 
minimal. air pressure shall be maintained to prevent a bioy OK. . ' .  

During 1h.e tank. a t t i n g  operation 

The tank shal l  be cut  using an explosion-proof (such as. air-clriven) saber saw or 
snipper using lubricating oil TO reduce friction, heat an6 possible sparks. Trior to 
rhe final cut, t he  plate - shall be supported to prevent I t s  filling into ?he knk. 

SEIC. 79.61 1. Tank Entry. Before entering tanks, the .procedures &scribed in API 
Pubiications 2015, 2nd 20153, .A Guide for 
Controillnq the Lead Hazard Associated with Tank Entrv and Cleznin!=f, shOuid,bz 
ioiiowed. This inciudes checking the oxygen content insicie the ran<' with a. p r o p c r l p  
cslibrated oxygen monitor. A t  ail times, personnef eatering ths- tank sh2il bz --. 
safety harness connected to a safety [in% held by an attendant. ourjlde the tar&& A 
seif-conrained breathing apparatus, shall be immediately available 10 t he  attendant 
for rescue operations or other e-nergencies. 

, .  

0 

._ 
equipped with positive pressure air. supplied equipment with .fdl k e .  eoclosure and . ,  . 

011 and water-resistant rubber or neoprene. boots znd gloves shall be worn. Ciothin,a 
shall cover the arms, legs, torso and head of t ank  entry perso-nel. Disposable 
clothing, impervious to product, Is preferred. Clothing sawrared'with product.shali - 
5e removed immediately. All persannel working inside. t h e  tank should be familiar 
with ANSI 2117.1, "Confined Sgeces Safetv". 

rests with the combustible gas indicator and oxygen mozitor shoiid be performed 
pzriodicaily in  the tank to ascertain that the tank vapors and oxygen content a r e  .in 
rhe safe range. It should be  recognized that if the tank is perf.ofoctted, product or 
vzpors which have leaked into the, soil may re-enter the taak th?pu$ a psrforatlon. 
T5i= vent &ne shatl remain' ciezr and unobstructed to 21r0i'l.continrious,VentiIation. 
A!I other lines and openings shall be plugged oi capped off .to in sxe  .no liquids or 
v q o r s  may enter .the tank during t h e  linin:, operation. 

-. 79.512. Sludge Removal. Sludge accumulation on the bottom of ?%e tank must be 
removed 2nd placed in tightly sealed containers. It must be di5p3mi of as soon 2s 
prx t i ca l  in accordance with local, State and Federal regulations, whlch. may require 
mandatory documentation as well as safe disposal. 

W T 5 :  Tank sludge and scale are potentiaily hazardoss as th=y may contain 
zetraethyl lead vapors which can be inhaled, or toxic iiquid tetraezhyl lead whi& . -  
rnzy be  absorbed through t h e  skin. If the dry internat surface of the  tank is scraped,, 
t h e  resulting atmosphere may contain dangerous qcantities of lead. The quantity of 
1ezd in  t h e  tank atmosphere should be checked using a le&-in-air .anGyzer. 

I 

. ,  
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CHAPTER 3 

TXXK IXSF'ECTIOX AND STRUCTURAL CSRTLFICATIOT 

INTERIOR SURFACE PZEPARATIOX FOR 
INSPECTION: 

Sec. 79.613. Surface Pre?&tion. All  abrasive blasting personndshould be farniiiar 
with the hazards descry& in .4PI Publication 2027, "Ignition Xazards Involved in 
.4brasive Siasting of Ten'= in Service". All perforations.sh.$i hs plugged. with hoiler 
plugs or hydraulic cernen  as necessary to permit .abrasive bizsting;: seams may' be, 
plugged with hydraulic cszil;ent. 

CAUTION: BEFORE -A32ASIVE BLASTING, THE TANK SAOULD BE CHECKED 
AGAIN WITTH THE CU"~!SUSTISL€ GAS INDICATOR TO ENSURE. THA.T NO. ' , 

FLAMMABLE VAPORS !+:?E ENTERED THE TAXK. 

BLAST CLEPINING OTZZr\TIOSS SHALL NOT BE CONDUCTED.'ON SUR.F:<CES 
THAT WILL BE \VET X K E R  BLASTING AND BEFORE APPLICATION OR.WHEN . 

. .  x.., 
. .  

. .  

~ ~~~~~ 

THESURFACE IS LESS TKAN 5 0 ~  ABOVE DEV POINT, OR WHEN THE RELATIVE 
HUMIDITY OF THE AIX .S GREATER THAN 85%. 

The entire internal tank rirface shall be abrasive bIasted com$etely free OF scaie, 
rust and foreign matter. Abrasive blast operators shall wear approved helmets 
connected to sources of ckan air. Eonding should be provided.between t h e  blasting 
nozzle and .the work s x i x e ,  or else th? blasting nozzle. should be effecrivdy 

Sec. 79.614. Tank 1qspec:iyn. During inspection, the entire surface of t h e  tank s~ail 
be visually inspected using 3 light fixture approved for Class F, Division ~I, Group D 
hazardous locations. ?kt structural integrity o f  the tank shall b.e de&Fr;hed 

- grounded t o  provide equi:zltnt protection from static charges. . ... 

0 

1. A .tank having a sing:- ope; seam or spkt no .longer t5an three (3) inches in 
areas other than wir:kLT six (6) inches of head to  shell sea?;. or 

A tank having a siag:t perforation no 1zrGs-r .than one and one-haIf (14) inch in  
diameter except un t t r  the gauging opening where the ,perforation., may k. no 
larger than two an5 c2e-half (24) inches in diameter; or 

five ( 5 )  perforations (none larger than one-haff inch in 

2. 

3. A tank with less 
.diameter) in any one q m r e  foot area; or 



. .  4. . A tank with less than twent-1 (20) perforations Iactzs. larger than one-half inch 

To determine adherence to these guldeiines, perfora&ns and seams shall be b~z555 

obtain s t rxturat ly  sound edges. Per.forztions and sezm slits sRaIl be reamed until 
the edges of the hole or split are  a rnininum of 1/8" thkk. Tanks that  exceed any, ' 

one of the above shall not be interior lined. Tanks hz*,%Tg a ieak in a joggle or lap 
joint shall not-be repaired. The 5 + 3 s 3 4  k $ s g ~ & y  &%-? *a& &a& be eef&.gsd by 

I .  

. .  ' ' in diameter) in  a five hundred (590) square foot srez.. 

ballpeen hammered (before and after abrasive blasting) .;a remove thin - metal and 
- 

. 

a ~eg&e~ee '  eRg+esF enkkss wzkveg by +ks We&. ., .. 

, 
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CHAPTER 4 

APPLICATIOY OF LINING AND TA3K CLOS!X,G _.. 

Sec. 79.615. Prior to the ap$icat.ion of lining rnat-ia!,'~ 
boiler piugs and hydraulic cement plugs shall be covered wlch epoxy or potyster 
then covered with fiberglass cloth (minimum 1% o d y d ? ,  silane treated) xhich 
overlaps all sides of the p!"g with a.minimun of two (2) inches.. .If a perforation in a' 
seam is .present; the perforation shall 3e sealed with hydr2dic ce,ment'then co-ered 
with glass cloth and resin, overlapping. t h e .  perforation a l  by six. ~ 6 ~ : i n , c h - ~ s ~ . , . ~ ~ - ~ ~ . . . .  --- -,-- 
steel reinforcing plate rolled to the  contour of the  tank and with minixurn. 
dimensions of 8" by 8'' s h d  be ins ta l id  under the fill (drop) ru3e.and gauging Tibe, ' . 

This plate shall be covered with fiberglass cloth. imbeddkd in cesin. The b!st- 
cleaned. surface shouid be coated within eight hours aiter blasting .and befix5 any' 
visible rusting occurs. 
Section 79.604 shall SP used. Manufacturer's instructroons 2re to be fofIowe5 on 
handling and/or preparation of the lining materials znd thes=.materials sh& be- 
appiied to the entire inierior surface of the tank by the atanufacturer or his 
designated distriburx following the specified method. of appfication, to t h e  * 
designated thickness and .ar. the recommended applietion temperature. If a hezxer 
is used to accelerate the curing process, all other work which might re!ease 
flammable vapors must  be halted and the heating unit mus t  bz attended wh%never it 
is in operation. The coating shall be cured thoroughly to t h e  manufacturerk 
specifications and checked for air pockets, and phhJIes using an approved HoXay  
Detector. If any exceptions 2re found they sha!l be repaired to manufacturer's 
specifications. Contractor shall protect the coated surfaces from contaminatiox by .  
foreign matter. The coating thickness. sha11 be checked with an Elcorneter Thichess, 
Gauge or equivalent and rested for hardness using a Barco! iizrdness Tester or 
equivalen$ to ensure com@lznce with manuf&turer% spci:Zcations, 

Sec. 79.616. Tank Closing. If an opening has been cut, the.tank s5aII be sealei  as 
follours: 

(a) A !&It minimum thick steel cover plate, but nor less t k n  the original size @ate, 
rolled to the. contour of tbe tank, sha!I be made to overlap. t he  hole at !east 
two inches on each side. 

The cover shall be used as a template to locate. 3/411 diameter holes not  
exceeding five inch centers, one inch from the edge of the cover and rank 
opening. 

The cover plate shall be abrasiee blasted to white rneta! an 5 i r h  sides, and .Is0 
shall include the oilts~ide of the opening undx  t;nk cover, an& ?he entire injide 
cover surface shal: be coated with coaring materiar to act.2s a gasket. 

Before the coathg on the cover cures,.the cover shaU $e fastened to the lsnk 
using K" (minimum) diameter bolts. The bolt. shafts are  :o be placed thrzugh 
the holes from the inside of the tznk and held in place 3y spring ciips, fieri 
fastened with lock washers and nuts 3s iltustrated in Figure 3. 

All,  bare .surfaces shall be coated on the interior and exterior with the coasing 
material. 

Application of Lining. 

Only those lining mat?r,ials rileeting t h e  specificatio?s in . . 

. . 

_ _  - - - .  .-..-_-..- - _. 

(b) 
. 

, 

(c) 

(d) 

- .  (e) 
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CHAPTER 6 .~ . 

. .  . 
. .  

EXTER,NAL CORROSIOX PROTECTI?X I ' . 

Sec. 79.619. Cathodic Protection. Interior 'lined underground tanks. shall be 
cathodicaliy protected in ilccordance with .U.F.C. Sec. 79.6g3, , .. . 

II 

, 

. , -. 



APPENDIX A 

REFERENCE MATEWALS 

ASS1 Zi 17.1 Confined Spaces Safety 

A.P.1. PUBLICATION 2015 

.I 

.A.?.I. PUBLICATION .2015A 

Cleaning Petrokum. 
StorSge T x k s  

A guide fer Con?:oIling, 
the L e 4  Xzzacd Associate8 with Tank.. . . .... .. 
Entry and Cleaning . . .  

?,.?.I. R.P. 2003 Protection Agains: 
Ignitions Arkslng Out Of Static, 
Lightning mdcStray.Currents 

. .  . .  
' .\.?.I. R.P. 2027 Ignition Hazards 

Invo!ved h Abrasive Blasting of Tanks 
In Service. . . 

N.F.P.A. STANDARD 117 Static Eiectciciq 

X.F.P.A. STANDARD 327 Ciesning Srnaif Tanks 
and Containers 

- .. . 



APPENDIX E 

VS?ECTOR’S CHECKLIST 

PERMIT NO. - 

ADDRESS: T E L E P ~ O N E  NS. - 
PRODUCTS STORED: -7 -7 -. 

0 .  
- DATE: 

BUSIYESS ~ A M 5  

COXTRACTOR: 

ADbRESS: TELEPHONE XC. - 
PRODUCTS STORED: -7 -9 -: 

. .  C3NTRACTOR: 

ADDRESS: -7 TELEPHONE NO. 

CO.ATIXG MATERIAL: M fG:  ~ 

APPLICATION RATIO: ( G z k  per Sq.Ft.1 
GALS. USED: 

@FETY:  

. Barricades Provided - “Flammab!s - So  Smoking“ 
Signs ?os?ed Fire Extingiishsrs On Site 
Emergency Communications Appro.;%! - 
Employees Wearing Proper Attire an6 Foorwear- 

Approved Breathing Apparatus On Si:= 

Combustible Gas Indicator On Site 
Monitor 

All Equipment & Electrical Appliances ,Approved - 

Oxygen 
- 

Tank & ‘Vent Lines Isolated -.- Veni. Lines 
Connected & Open - 
Proper Containers For Sludge Storas= - 

Sand Biasting Equipment Bonded - 
TAXK IXSPECTION: 

. .  . .  

- . *  . ,  

Results Sonic Testing completed - 



Tank Repairabie - Tank Condemmed Remarks: 

enetrations Reamed Correctiy - Hoiiday Test 
Performed 

Thickness Jc Hardness Tests Performed 

Pressure Tested Vacuum Tested __ 

CaThodic Protection Installed __ Type 

, 
., 

- 

. .  

.. . . .  
, .  .. " 



i * i !  I &3s’ 
I - -4’ \ 

SOUTHWEST TANK LINERS, Inc. 
‘ OFFICE. 

664 WEST MAIN ROAD - P. 0. BOX 731 
EL CENTRO, CALIFORNIA 92244 

61 9 I3524832 

LICENSE NO. A418129 

October 15, 1984 

Harold Singer 
Water Q u a l i t y  C t r o l  Board 
Divis ion of T e c q c a l  Serv ices  
P. 0. Box 100 
Sacramento, C a l i f o r n i a  95801 

M r .  S inger;  

For your f u r t h e r  information regarding t h e  i n t e r i o r  coa t ing  
of s to rage  f a c i l i t i e s ,  f i n d  enclosed t h e  following: 

- l e t t e r  t o  M r .  Paul  Meli,-Bridgeport Chemical Corporation, 

- l e t te r  t o  M r .  J i m  Sessions,  Southwest Tank L i n e r s ,  

dated October 9 ,  1984 

dated J u l y  9 ,  1984 

Bridgeport Chemical Corporation 

Bridgeport Chemical Corporation 

- Technical Information Bul le t in-Spec i f ica t ions ,  

- Six  Month Data Generated on GA 27P &’Various T e s t s  Fue ls ,  
I 

- Report of T e s t ,  United S t a t e s  Test ing Company, I n c . ,  
dated May 25, 1983 

If I can be of any further’ assistance, do not  h e s i t a t e  t o  
contact  m e  a t  1-800-452-2000. 

S incere ly ,  
, 

Pres ident  

Enclosuces 
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' M r .  J i m  'Sessions., Pres ident  
' I Southwest Tank. Liners ,  .Inc. . .  

'664 West Main Road . .  
E l  Centro, C.ali'fornia 92243 . .  

REF: ' LINING '.OF EXISTING STEEL UNDERGROUND STORAGE TANKS FOR 

'FLAMMABLE AND COMBUSTIBLE.LIQUIDS. 
. .  . .  -_________________-_---------------------------------- 

. , .  , 

..- . 
i c. .. "..'.. .- . Dear ' M r .  Sessions: . .. . ., .. .. 

, . ~ ,  

W e  have reviewed. t h e ' v a r i o u  
standa'rd$.and,proposed'legislatidn,'":ocal'and s t a t e  of Cal i forn ia  
laws, ' s t a t u t e s ,  and . regulat ions ;:;you?pro-vided us, regarding t h e  
s u i t a b i l i t y .  from a : s t r .uc tura l%ntegr i ty  'and s a f e  p r a c t i c e  
viewpoint , ' of a , requi red  vacuum.:test of a .  repa i red  and l ined  
s t e e l  t ank  a s  a condi t ion  f0r::acceptance. 

W e  do 'no% .bel ieve a:,vacuum t e s e a t  $5 .i. '5:3 inches  of mercury . (2 .6  
PSIG ext. pressure) .  ',.to be e i t h e r  .a;;,safea or  a prudent opera t ion  
on an e x i s t i n g  stee''l=,tank,y 

e ,  proposed indus t ry  

! 

'I. 

$$:< 6'.& i ,>'. A . .  u. L.' . - ~ d : , ,  '..p:$5: 

excavated, o r  
uncovered., .~ 

. It ' i s  'our opinion tha  nks have performed 
'w i thou t .  f a i l u r e  f o r  ,a ofsftime i s  t h e  bes t  
i n d i c a t i o n  and proof ,of the'i.r:..continued.~ sa fe  opera t ion .  
Therefore,  we a r e  sugge%ting"an'alternative procedure which is, 
based upon assur ing  t h a t  t h e  t ank .has  not l o s t  a s i g n i f i c a n t  

. por t ion  of i t s  i n i t i a l  i n t w r i t y .  
most. l o g i c a l  and prudent course of action.. ' ' 

This  seems t o  u s  t o  be t h e  

I . .  
I '  

. *  Sumar ized  comments a r e  a t tached .  
'I I 
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, . .' .- .SUMMP$Y O F  COi.2 YNTS .', 1 .  . ' 

_ - ,  

. .  . ,a. , . .  1. The r;dquiremknt f o r  a vacuum t e s t  seems t o  .have. o r ig ina t ed  

necessary f o r  the 'manufac turer  t o . t e s t  new tanks  w i t h . a  vacuum' 
tha t ' s imu la t e ' s  e x t e r n a l  loading  condi t ions.  when t h e  f i b e r g l a s s  
tank  i s  i n s t a l l e d .  .It is espec i .a l ly  ippor t an t  t o  cons ider  t h i s  
condi t ion  i n  t h e  design of f i b e r g l a s s ' t a n k s . .  An equa l ' t h i ckness  

. of f iberg1as.s  composition has  only.  about.  1/30th t h e  c a p a b i l i t y  
of s t e e l  p l a t e  t o . s u p p o r t  e x t e r n a l   loads.^ ~ 

'It i s  e a s i l y  understood how t h i s  simple vacuum test could be 
. t r a n s f e r r e d  as' a r e t r o a c t i v e  requirement f o r  the acceptance of 
. repaired o r  1 . ined-exis t ing  steel tanks .  

2. 'New ' s t ee l  t ahks  a r e  only  p r e s s u r e ' t e s t e d  a t  5 t o  7 PSIG 
i n t e r n a l  p re s su re ' by  the manufacturer accqrding t o , t h e  Standard 

' S t e e l  tanks  a r e  'not  designed o r  tested f o r  any va,cuum condit 'ion. 

. . with the ' t e s t i n g  of new f i b e r g l a s s  tanks .  .It is proper',and 

' . 

. 

UL-58. (ANSI B1.37.1). - 
. .  

, However, s t e e l '  t anks  have demonstrated s a t i s f a c t o r y  se rv ice  f o r  
s o i l  and .surcharge condi t ions  of var i ed  in s t a l ' l a t i ons .  f o r  more 

3.  I t  is  not . reasonable  o r  prudent ,  and poss ib ly  n o t  safe, t o  
r equ i r e  a s t r u c t u r a l  loaa ing  tes t  such a s  a vacuum tes t  on a tank 
f o r w h i c h  It was n e i t h e r  designed or  tested when new. 

Al t e rna t ive  methods t o  determine the s t r u c t u r a l  i n t e g r i t y  of an 
e x i s t i n g .  t ank  should be considered.  

4. 
corre la t ion .be tween an i n t e r n a l  pressure  test and a vacuum t e s t  
.on a tank.. '  A vacuum tes t  .is f a r  more severe  a t es t  a t  an equal  

* ' pressure  be'cause' t h e  mode of f a i l u r e  i s  by elti.stic buckling a t  a 

5. There a r e  important  g.eometry and ma te r i a l  p roper ty  va r i ab le s  
t h a t  c o n t r o l  the capac i ty  of a c y l i n d r i c a l  she l l  t o  support  . . 
e x t e r n a l  pressure  loads.  

. than  40 y e a r s . , .  I .  

1 .  
le M 

- 
L 

Except ' a s  a method f o r  detectLng - leaks ,  there, i s  no 

- 
1 
- B 
1 

. lower  stress than  the  . y i e i d  S t rength  .of t h e  macerial .  

- 

I 
= 

. ,  

ir . .  
. .  

. .  ( A ) .  Tank 'Geometry Rat ios:  
6 ' .  

* 1 i . Length t o  Diame,ter (L/D) . 
2. Diameter t o  Thickness ( D / t ) .  

The , l a rge r  these r a t i o s ,  t h e ,  less t h e  s a f e  ex te rna l  pressure:  . 
. . . .  

. ( B ) .  Out-Of-Roundness: . .  - 
8 ,- . ,  .. - 

i 1. Th i s .p rac t i cab le   geometrical to l e rance  is' of grea' t  9 '- 

. . .  I '  ,. . 
. .  

. .  . a  . .  . s ign i f icance .  - s . ,  
, .  2. . Research and r e s u l t i n g  e x t e r n a l  .pressure'-theory..^'  .'> 1 .,:. ' * -  e. 

.. 1.'. ...... "has been based on' t r u e  ' cy l inde r s .  . . . . . . .  .......... -* . . .  , .  . . .  . ,  

t ' _  - . .  , '  . . , .  

. .  . .~ . .t , . .  '. ... 
" ., . _  

. . .  . 1  

. .  .* 
I *. . .  . .  . I  

, .  . .  ' 

. .  
. .  

~ m 

. >  . 

1 e-: m ,  . : , ' . : .  .';. , _  
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. . .  .! - I . , .  ' 3 .  , ,The ,ASME Boi l e r ' and .P res su re  V e s s e l  Code c r i t e r i a  
.: fo? ,externai pressure,  is. based bn an ,  out-of-.round "" .. ,' _. i 

 tolerance ,,of 1%: difference between any 'two 

when t h e  diameter is 96 inches.  ,This t o l e r a n c e  is ' 

.. . .  diameters a t  a c ros s - sec t ion .  .(e.g. ,' TIR = 0.5% 
. .  . . .  1, ' inch  d i f f e rence  i n  d i a m e t e r ) .  

. . .  . .  
( C ) .  Mater ia l  Proper t ies :  . .  ; ' .  
. .  

1.. 

2. '  .It is  customary 'psactice t o  use  T t M i l l  Run" .or  

The UL-58 Standard., which i s  t h e  b a s i s  f o r  
manufacturing; does not  spec i fy  t h e  p rope r t i e s  
. required f o r  the steel.. 

" M i l l  P la te"  carban. s teel  without s p e c i f i e d ,  
p roper t ies .  . .  . .  . .  

, . .3. TQe yiel 'd s t r e n g t h  and ' the .  modulus, of e l a s t i c i t y  
'. ar ,e , important  p r o p e r t i e s  i n  design f o r  ex te rna l  

pressure.  

. .  

, .  ( a ) .  ' The' y i e l d  , s t r e n g t h  f o Y  t h e  p l a t e s  used can 
. range from 2.4,OOO PSI  t o  38 ,000  PSI;  

,'.(b) . The modulus of e l a s t i c i t y  .may range 'from 
. .  I 28,000,000 t o  about 30,000,000. : . .  

. .  

6 .  Calcula t ions  show t h a t  f o r '  t anks  . w i t h  l a r g e  ,D/ t  and L/D 
ra t ios  the c r i t i ca l  e x t e r n a i  pressure  (vacuum) can be c l o s e , t o  
2 ,PSIG (about 4 inches, ,  Hg) - . .  

' ( A ) . .  Because research,  'and va r ious  t h e o r e t i c a l  design. 
fo rmulas ' t ha t  r e s u l t e d ,  w e r e  made on cy l inde r .  

' ' models o r  cy l inde r s  w i t h  small  D / t  r a t i o s  (1'0 t o  
loo), ex t r apo la t ion  t o  ' large diameter,  thin-wall  
tanks,  ( D / t  7400.) ' is w i t h  some uncer ta in ty .  

. .  (B). 'The response of t h e  tank  i s  d i f fe ren t 'when subjected 
'~ . . .  

t o  a Yacuum pressure  when the, t ank  is: 

(1) .  In-ground and covered. The vacuum load i s  i n  
a d d i t i 6 n . t o . a n y  ground water o r  surcharge ioad.  

(2'): Excavated.end uncovered. The tank i s  no longer  

. .  
. .  . .  

. .  . . .  r e s t r a i n e d  by t h e  s o i l  a n d ' i s  free t o  deform. 
I .  

7. ' . I t  is ap,piopriate and' prudent f o r  s tandards ,  regula t ions ,  and 
l e g i s l a t i o n ,  t o  conta in  c lauses  r e q u i r i n g  the p a r t i e s  concerned ' 

t o  eva lua te  the s u i t a b i l i t y  of an e x i s t i n g  tank f o r  r e p a i r  and 
l i n i n g .  

' 

. .  
, .  However, 'prevalent c lauSes . such  as:  c 

, 
'11.. .. . w i t h  regard t o  . the  i n t e g r i t y  of t h e  tank..  . ....'I: and . . . . . . .  . . . .  . -,., . . .  .. , ..... .. . . . .  i ....... :; ,j :' . .  "If .a s e r i o u s  'corrosion problem exists.. .". . . . 

. . .  , ,  . . . . .  . . . .  . a ..... ..A '. r . .  - . . * ~ I  . 
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are n o t  s p e c i f i c  .and in: genera l  wording t h a t '  i s  without cr i ter ia .  0.. ' This 'leaves t h e  dec is ion .  regarding t h e  i n t e g r i t y  t o  t h e  
. . capr i c ious  opinions of t h e  var ious  p.ar t ies  involved. . .  

. .  . .  .. . .  

. ' A' Suggested C r i t e r i o n  i,s Offered ' 

0: It is  not clear whether 'the' i n t e n t  of. the. vacuum test i s  t o :  . .  

( A )  .. Locate . leaks.  , 

(B) . 
( C ) .  

Check 'the bonding ,of t h e  l i n e r .  
To t e s t ' t h e  s t r u c t u r a l  c a p a b i l i t y  of t h e  tank t o .  

which was not a p a r t  of t h e  d e s i g n . c r i t e r i a  ' fo r  t h e  
tank when i Y w a s  manufactured. 

. .  'w i ths tand  simulated e x t e r n a l  pressure  loading, 
8 

. .  
9. .SUGGESTED ALTERNATIVE REQUIREMENTS . .  

. .  
(A) . .  Criter i 'a  ' for  s u i t a b i l i t y '  f o r  r e p a i r .  (1nst.ead of . a  

'vacuum.pressure t e s t ) . '  

' (1). , . Examine,'the i n t e r i o r  s u r f a c e s .  o f  the tank a f t e r ,  
: ' c leaning ,  wi re 'b rushing ,  o r  sandblast ing,  f o r : " .  

. .  ( a ) .  .Areas  of cor ros ion  . 
. '- . ( b ) . '  . P i t t i n g  0 , .  . /  

. .  
. ( 2 ) .  Local a r e a s  of cor ros ion ,  that .  do no t  exceed 3 

' .  square inches need not  be repa i red  provided , the 
remaining th ickness  i s  no t  less than  50% of t h e  

. .nominal t h i ckness ,  Of t h e  t a n k  when 'new. 

. ( , 3 ) .  ' P i t t i n g ,  ' a s  'character ized by s m a l l ,  round' ho le s  
t h a t  do not  exceed 1/8th inch  diameter-and a r e  
spaced a t ' l e a s t  1/2 i n c h  a p a r t ,  and do not  
pene t ra te  more than  t w i c e  i t s  d iame te r ,  need not 

, , 'be  .rePCired o r  r ep laced  without regard f o r  'the 
ex ten t  o f ' , t h e  . p i t t i n g .  

. .  .il 

Shells ' w i t h  a r e a s  of gene ra l  cor ros ion  a r e  
acceptable  f o r  l i n i n g  without r e p a i r  o r  

, . . .  of sdund metal  i s  a t  l e a s t - 8 5 %  of t h e  
th ickness  ,of t h e  tank  when new. 

. .  

. .  

( 4 ) .  . .  
' replacement, provided t h e  remaining th i ckness  

( 5 ) .  'Out-Of-Round. The c y l i q d r i c a l . , s h e l l  of t h e  t ank  ' 

: " . s h a l l  be considered acceptab1e:provided the ,  I 

. . .  . 

nomina1.tank diameter.  . .  

. . .  difference.between any .two diameters a t  any 
. , . .  , . .  cross s e c t i o n  does not  exceed 1% of the;.. .~ 

. . .  . -  . .  
. . . . .  . . . .  ......... ... ... . . . .  i 1 . :' . I 

, -  ' ,  . 
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8 . 7  . . .  . . . . . . .  . . . . . . .  
( <  . . .  . ; .  . .  ., . . .  3 . ~ .  
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s h a l l  be located by any o r  a l l . ,  

c leaning a s  spec j f i ed  elsewhere. 
. of t h e  following methods; , a f t e r .  s u i t a b l e  

. I  . .  
I . _ .  
. .  .. 

. .  " ( a ) .  Gisudl  examination.' 
( b ) .  Bubble, t e s t ;  ( l o c a i ) .  

' . (1 ) , .Local pressure,  and, s0a.p so lu t ion .  

.The bubble '.methods a r e  described is the 
ASME Boiler  and Pressure V e s s e ' l  Code 
Sect ion V,  Appendix l O , . A ~ t i c l e  11, and 
i n  the API-Standard 650 f o r  o i l  s torage  

,, ( 2 ) .  .Vacuum :box. ' . .  
. .  . .  

... 
. .  . tanks.  

, I  

IO. I f  a vacuum t e s t  must remain an acceptance requirement 
condoned by t h e  Underwri ter ' s  l a b o r a t o r l e s ,  t hen  amendment of t h e  
c u r r e n t  standard UL-58, the ' . reguSat ions,  and l e g i s l a t i o n ,  seems 
necessary.  

( A )  ... The 'Underwriter 's  l a b o r a t o r i e s  should revise UL,-58 f o r  
the. 'manufacturer of new t anks  to :  . .  

. . .  a ' . ' ,, . ,(.l).. Specify acceptance s teels  by t h e i r  ,designat ion 
number (e.g..ASTM, A I S C  etc . ) ,  with .required 
minimum property values ,  and m i l l  c e r t i f i c a t i o n  

Add a vacuum. te s t . t o  t h e  t es t s  required t o  be 
performed by t h e ' t a n k  manufacturer. 

.Add corrosion allowance (e.g. ,  1/16ti'). 

Add. appropr ia te  l a b e l  markings t o  -include tests 

' and i d e n t i f i c a t i o n .  

( 2 ) .  
. . .  

( 3 ) .  

( 4 ) .  ' perforfied. 
b . ,  

' ( B j .  Regulat ions, .  and Aeg i s l a t ion  should acknowledge t h e  
ex is tence  of t h e  thousands of t anks  t h a t t a r e  

' 
' providipg t h e  intended service. 

. .  
, :. .. 

. .  . .  
, 
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SWANSON SERVICE CORPORATION 
ANSYS" CONSULTATION 
ENGLNEERING DESIGN & ANALYSLS 

. .  . .  
' _  I: 

October 9, 1984 

. 
Mr. Paul  I. M e l i ,  Jr. 
Executive Vice .President 
Br idgepor t  Chemical Corporation 
2610 'N.E.  5 t h  Avenue 
Pompano Beach, F lor ida  33064 

. ,  

' i  
Dear M r ,  M e l i :  . .  

RE: Underground 'Storage Tanks, Repai r  by Glass  ,Fiber Reinforced 
Epoxy Coating System, Bridgeport  Chemical Corporat ion No .  
GA27P ARMOR SPRAY. 

The da ta  and s p e c i f i c a t i o n s  rece ived  ,f.rom Bridgeport  
Chemical Corporation and .from M r . ,  J . R . .  Sess ions ,  Southwest Tank 
L ine r s ,  Inc., E l  Centro, Ca l i fo rn ia  f o r  the GA27,P ARMOR SPRAY, a 
g l a s s  f i b e r  re inforced  epoxy coa t ing  .system, have been reviewed 
f o r  conformance with t h e  A P I  Pub l i ca t ion  1631 (1983) "Recommended 
P r a c t i c e  for I n t e r n a l  Lining .of Ex i s t ing  S t e e l  Underground 
Storage  Tanks", .,and have been found, i n  m y  op in ion , .  t o  be 
acceptab le .  The. enclosed "Check L i s t  of I t e m s  Covered" was used 
i n  t h i s  eva lua t ion .  

The fol lowing documents you submitted a r e  s igned  w i t h  my 
Regis te red  Profess iona l  .Engineer's '  Stamp and da ted  October .8 ,  
1984, for  iden t i f i ca t ioG.  only,  'since ,the J' tests w e r e  mot witnessed 

, .  I .  ' , ~ ,: '; by me:  .'. : ;/; . . . .  * .. . , .  :* 
1.' Technical Information BuiTet in  ' ('10/83), "Spec i f i ca t ions , .  

Glass  Armor Repairrof Ga'soline S torage  Tanks (Gasohol):  

I' GA2 7 P ARMOR SPRAY" _---_-_---___------ 
I (Gasohol Coat ing)  

By Bridgeport  Chemical Corporat ion,  inc luding:  

Annex A, "Personnel Equipment R e q u i r e d "  ( 6/80,) 
Annex B, * 'Defini t ions"  . ( 8 / 8 0  
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SWANSONSERVICE CORPORAT~ON 
ANSYS' CONSULTATION 
E N G I N E E R I N G  DESIGN & ANALYSIS  

2. 

3. 

4. 

Annex C, "Tests. for Determining Coating'. Cure" ( 8 / . 8 0 )  
Annex DI (Compliance, Personnel Safety) ( 8 / 8 0 )  . 
Annex El 

Drawing 1 I "Glass Armor Aerator" ( 6 / 8 0 )  
Drawing 2, "Seal .for a Buried Gasoline Storage Tank" 

Test reportr Bridgeport Chemical Corporation, (not 

"Tests for Determining Coating Thickness" 
(no date) 

( 8 / 8 0  1 

dated).. 
*iSix 
Fuels, by Paul I. Meli, Jr. (-3 Pages) 

Report of Test No. ... 82650-1, May '25, 1983 

By United States Testing Company, Inc.. 
Engineering Services Division. e-.* 

1415 Park Avenue . .  
HoboKen, .'N.J. ' 07030 (6 Sages) 

Report or Test No 84800, June 28, 1984 
"Epoxy Coating System L- GA27P" 
By: United States Testing Company, InC. 
Engineering Services 'Division , 
1415 Park.Avenue (. 
Hobokenr'.cIi.~. ,, 07030 . . . .  . (9. Pages) . *  

Month Data Generated on GA27P in Various Tests 

. i.. . "Epoxy Coating GA27P" . .  

" 
Mr. J.R. Sessions 
Southwest Tank Liners, InC. 
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SWANSON SERVICE CORPORATION ' 

ANSYS" CONSULTATION 
ENGINEERING DESIGN & ANALYSIS 

October 9, 1984 

CHECK LIST OF ITEMS COVERED 
, ........................... 

For Epoxy Coating System GA-2JP 
Bridgeport  Chemical Company, Inc. 

1. Common Name of Product 
a )  ~ p o x y  Coating system 
b) 

2. Spec i f i ca t ions :  , - .: 
a )  A P I  Pub l i ca t ion  1631. ( i983)  

b) Br idgepor t  Chemical Company. 

GA-27P ARMOR SPRAY - ' (Gasoho l  Coat ing)  

..,-,e i * .. ~ 

Recommended P r a c t i c e  . for  In t e r io r  Lining of Exis t ing  
Underground S to rage  Tanks. 

Technical  Informat ion  B u l l e t i n  @(10/83) 

Spec i f i ca t ion :  
Tanks, (Gasohol). 

Giass  -Armor  Repair of Gasoline Storage 
. . .  ... . 

,: . .  
' t  I * 

... 
L :  

3 .  Composition ok Product \ -  . .  
. .  ( R e f .  Doc. No:., I , Page '. : . c '..I 

. .  I ,  : . .  . , .., . "  
* .._ , I  

4. S t r eng th  and Mater ia i  ?roperties .. P':' ' 

(Reports  of tests'. ',Ref, DOC. No:3-.an'd . . ,. 4 )  
,,. 

.I ) .  ,. . . /  

. .  ~._ 
-. ~ ~ .. ,. . "' - .. 5. Limi ta t ions  O n  U s e  .-k. 

., 
: .  Compatible F l u i d s  u 

(Repor ts  of T e s t s .  R e f .  Doc. No .  1, 2,  3 and 4 )  

6. P repa ra t ion  Pr,&edures 
(Ref. .~ Doc. N o .  1) ' 

7. Appl ica t ion  Procedures 
( R e f .  Doc. No. 1) 

8. Q u a l i t y  Control  T.ecliniques . 
. ( R e f .  Doc. No. 1) . '  . 

. .  
. .  . . .. , 1  

, '  . . '  . . . _ P  
. .  

' I .  . (Ref. . .. 'DOC. NO.' 1) - .  . ~. . . ' . ~. 

9. .Curing Times .&nd Temperatures ' ,' ~ : , '  
. .  

. ., - 
10. F i e l d  Thickness Tes t inq  Procedures  

. - .  

.. . .  I" 

. .  

, 
. .  



S W A N S O N  S E R V I C E  CORPORATION 

A N S Y S " C 0 N S U L T A T l O N  

E N G I N E E R I N G  DESIGN & ANALYSIS 

11. F i e l d  H a r d n e s s  Testing Procedures 
( R e f .  Doc .  NO. 1 )  

12. Method of D e t e r m i n i n g  Whether A n  E x i s t i n g  Tank i s  R e p a i r a b l e .  
( R e f .  Doc .  No .  1) 

( R e f .  Doc .  N o .  2 ,  3 ,  and 4 )  
13. R e s u l t s  of Standard T e s t s  

14. Provisions For.Personne1 Safe ty  
( R e f .  D o c .  No.  1) 

! . .  . .  

.. , -. -. . . . . . .  -'18090 BEACH ,BLVD, ,SUITE 13 H U N T I N G T 0 . N  BE~ACH. . C A  92648 ': . .-I ~: .. . 
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I \  TECHNICAL INFORMATION BULLETIN 
THE GA27 P (ARMOR SPRAY) 

GA27 P is a specially formulated, chemically resistant, epoxy resin-based product, shuc- 
turally reinforced with glass fibers. It is specifically designed for building a new tank in a steel 
storage tank, using Bridgeport Chemical's FUSION BONDING process. It eliminates corrosion 
from within the tank and retards corrosion from outside elements in the soil. 

0 

This technical bulletin outlines the specifications of Bridgeport Chemical Corporation's 
Glass Armor method for solving the extremely serious, costly, and hazardous problem of replac- 
ing leaking underground gasoline storage tanks in the service station. 

Gasoline by itself cannot cause corrosion, but water and oxygen that gasoline picks up 
does the damage. At high-product temperatures, gasoline is more heavily saturated with air and 
water than at lower temperatures. Then as the product cools, the solubility of water in gasoline 
decreases and droplets of water form and settle out on the tank metal. When the gasoline 
temperatures drop from 140'F. to 80'F., as much as 0.5 lbs. of water comes from 100 lbs. of 
hydrocarbon (about 1,616 lbs. of gasoline). These figures indicate a 6,000 gallon tank could have 
approximately 23 gallons of water in each load. 

The rate of corrosion also depends on the type of gasoline and the type of crude used in the 
refining process. The most highly aromatic fuels have a greater water solubility and are more 
corrosive (premium is more corrosive than regular which in turn is more corrosive than 
kerosene). 

CHEMICAL PROPERTIES: 
0 

Films cured for 7 days @I 75°F. are unaffected by the following reagents after 30 days 
immersion @ 75°F. 

Reagent Visible Affects 

ASTM reference Fuels A and C 
Unleaded Gasoline 
Premium Leaded Gasoline 
Diesel Fuel 
Benzene 
Toluene 
Xylene 
Mineral Spirits 
Gasohol 10% ethyl alcohol 
Gasohol 50% ethyl alcohol 
Ethyl alcohol 
Isopropyl alcohol 
Propyl alcohol 
Tertiary butyl alcohol (TBA) 
10% Ethanol gasoline 
10% Methanol gasoline 

No Affect 
No Affect 
No Affect 
No Affect 
No Affect 
No Affect 
No Affect 
No Affect 
No Affect 
No Affect 
No Affect 
No Affect 
No Affect 
No Affect 
No Affect 
No Affect 
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15% Methanol gasoline 
30% Methanol gasoline 
50% Methanol gasoline 
100% Methanol 
Distilled water 
10% Sulfuric acid 
Sodium Hydroxide 10-30% 
5% Sodium Chloride 

No Affect 
No Affect 
No Affect 
No Affect 
No Affect 
No Affect 
No Affect 
No Affect 

The Glass Armor epoxy resins have long been recognized by corrosion engineers as a 
superior material unique in properties that make them one of the most valued tools to combat 
corrosion. 

Bridgeport Chemical Corporation, who pioneered the process of lining leaking gasoline 
tanks, has factory trained franchise applicators serving the petroleum industry from coast to 
coast. AU Glass Armor applicators foliow this specification using the GA 27P line of epoxy 
coatings. 

GA 27P bonded to the interior surface of the steel storage tank results in a structurally 
strong tank built within a tank. This material gives a solid glass hard inner protective wall to the 
leaking vessel. The corrosion-proof inner tank seals off the leaks and becomes completely 
bonded to the entire tank. 

The Glass Armor procedure for the repair of underground gasoline storage tanks include 
the foIlowing: 

1. Isolating the tank. 

2. Gas freeing the tank. 
3. Entering the tank. 

4. Cleaning and sandblasting the tank. 
5. Application of GA 27P. 

6. Sealing the tank. 

To be certain that all Applicators take all the necessary action required to succeed in this 
program, the following specifications have been written. 

Page 2 10/83 



SCOPE: .. 

This specification covers the requirements for the Glass Armor process for the.repair of 
gasoline storage tanks. This. specification outlines. the method to. be followcd for the 
safeguarding.of gasoline .tank atmospheres for the purpose of conducting the Glass Armor 
Process for such tanks. 'It outlines the methods to be followed for flushing the. interior of 
gasoline tanksfor the removal of combustible vapor preparatory to the removal of sediment, 
'rust,..etc, .Instructions are,.included for cleaning interior surfaces of ste,ei tanks, and for the 
application of protective coating. This specification outlines in general the requirements, 
procedure, and operating.conditions for the above work to be followed by Bridgeport.Chemica1 . . 
Corporation's Franchised Applicators and Dealers. All work must be done in accordance with 
the current Federal Occupational Safety and Health Administration Codes. (OSHA) 

2. SITE INSPECTION: 

. %  

' .  1. 
. .  . .  

-0 
. .  

.. 

The Applicator must visit the site, ascertain local conditions and scope of work. Where 
necessary, approval from local authorities should be obtained prior to application. Where no 
such approval exists, the applicator must notify Bridgeport Chemical Corporation in writing: ' : 
See Annex D. 

3. SPECIFICATION FOR COATING: 

Glass Armor GA27 P shall be applied to the entire inner surface to be protected on the 
storage vessel. 

4. INSPECTION OF STORAGE VESSEL 

The storage vessel should be inspected by a competent person to determine how long the 
tank has been in service, approximate amount of gasoline and sediment in the tank, and the 
physical condition of the tank. If the tank does not appear structurally sound and has wide open 
seams or extremely porous metal, the tankshould not be glass armor coated. Sources of ignition 
should be removed from surrounding area. Work should not be started if the direction of the 
wind might carry vapors into areas where they could produce a hazardous condition. All open 
flame and spark equipment within the vapor hazard area should be shut down. Electric 
equipment used in the area must be explosion-proof, i.e.,Class 1 D. Division 1. See Annex 
A and B. 

0 

4-1 Isolation of the Vessel: 

The tank must be completely isolated before any work begins. This means suction lines, 
pumps, and other connecting lines should be blanked. 

5. REMOVAL OF FLAMMABLE VAPORS: 

5-1 Displacement With Air: Purging and Ventilating: .. 
. . . Gas freeing the tank is accomplished by purging.withfresh air, and:asafe atmosphere can 

be maintained by continuous ventilation. In air purging, the concentration of vapor in air in the 
tank. may go~through,the.fla&nable. range.before a.safe atmosphere.ig .obtained, therefore all 
precautions shallbe taken to insure that the air moving apparatus be bonded to the tank in order 

'.'. 

Is to. minimize .the hazard of ignition. 

Page 3 
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Ventilation of the tank is accomplished by the use of.air movers of the educt0.r type. Air 
.movers of this type are actuated with comptessed air, fans. and blowers by electric motors or 
air, or gasoline motor driven.. We recommend the use of the Bridgeport 'Chemical. Purging 
Aerator.Method. . .  (Motor must be explosive proof.) 

.: . .  . 

. .  

, .  . .  . .  5-2 Bridgeport Chemical Purging' Method 

Each applicator will insure all precautions will be takenas per these instructions, and the 
:, :GA27 P ... specifications f0.r the repair.of steel storage tanks. 

.. 

. 

A. .Preparations: 
.. . . 
1. Remove as much gasoline as possible. (Use explosion-proof pumps and lines). 

Lines at the pump should beclosed and blanked so that no vapors orgasolinecan 
issue from the lines during the maintenance operation. 

2. Syphon lines must be cut as well as any connections to a common fill line. 

3. A small quantity of water can be pu,mped into the tank to float the gasoline from 
a low spot to where it can,be removed from the tank. 

B. Purging: 

'The tank will be thoroughly purged for the removal of flammable vapor 
atmostphere, or any residue capable of producing flammable vapors in the tank and connected 
distribution lines, so that subsequent natural ventilation will not result in thereinstatement ofa 
flammable atmosphere, prior to any storage vessel. 

A safe working atmosphere within the tank is obtained as follows: 

Glass Armor Purging Aerator Method 

1. . Set up the'Glass Armor Aerator as shown in drawing#l. Safety precautions must 

Suitable grounding must be provided to prevent a spark from igniting any 
gasoline vapors in the immediate'area. 

,.; . b; Air.pressure in the tank must not exceed Five(5) psi. Airsupply must be.from 
a diesel compressor that has been safety checked to assure a clean air supply 
without volatile flammable fumes feeding the air hose. (Diesel or equivalent). 

To provide a suitable ground against static electricity. be sure'the copper purging 
pipe is resting on the bottom of the tank, and that the "Ground" wire from the 
copper pipe is attached to the fill line and to the nearest water meter. 

be taken as follows: 

a. 

2. 

. .  

. . .  
.. 3. '. To prevent excess air pressure from building up in the tank, set the pressure 

. . ,  . 
. '  reducing valve to 5 psi until ,you are positive that the vent is free and open. 

0 ' .  ' .. . '. '4;. I :,.Increase air volume to remove as much air aspossible without building up pressure 
p : in the tank. 
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SPECIALCAUTION: . 

Occasionally tanks are equipped with inner fill pipes. It is necessary to make sure that the 
air from the copper purging pipe is going down the long fill line, into the tank, and out the vent. 
The air should not be.blowing back out.the fill pipe, thus, not purging the tank. Ifexhaust from 
the vent line is negligible, but considerable from the fill pipe, the open area around the pipe 
1eading.into the fill can be plugged up with rags to .force air out the vent pipe. a :  

The fill line should not be plugged in this manner unless the two conditions mentioned 
above exist.,(That is,. tanks equipped with inner fills and vent not exhausting adequately). See 
drawing # I  - Glass Armor Aerator. 

6. TESTING THE VAPOR CONCENTRATION: 

The test for flammability is the most important phase of the entire operation. These tests 
are made with a combustible gas indicator such as the Model 5 Explosive Meter (Mine Safety 
Appliance Company). Persons responsible for testing must be thoroughly instructed in' 
handling and reading the vapor indications. Bridgeport Chemical Corporation technical 
personnel will check, approve, and supervise all newly trained personnel. 

6-1 Testing Procedure 

Testing the tank for vapors is accomplished in the following manner. 

1. . The MSA Model 5 Explosive Meter must be thoroughly checked as per 
instruction manual. 

The meter will be checked by placing the probe in a known source of gasoline 
vapors such as a gas tank. After the meter reading has been checked, the probe is 
cleared with fresh air. 

The tank will be checked by placing the probe in the fill line and taking separate 
readings at the bottom, middle, and upper portions of the tank, clearing the 

2. 

3. 
~~ 

probe after each reading: Be sure nnd prevent liquid product from entering 
the orobe. Kheck MSA instruction manual.) The vaDors should be tested with -. the air mover temporarily off at the tank. However, periodic tests should be 
made at  'the vent rise. while 'the air mover is in operation and purging is in 
progress. 

When the meter reading is 40% ofthe Lower Explosive Limit (LEL) range at the 
three levels of the tank, a number of readings of the vapor content leaving the 
tank at  the vent riser-should be taken. 

Safe ,reading of ,20%.or less of the Lower Explosive Limit (LE,L) range as 
indicated on the Model 5.Explosive Meter.must be obtainedat both the tankand 

4. 

. . . .  . 

. 5. 
. . 

vent riser before the tank i6 considered safe. 

.See. Annex B for further information. 0 : :.., , :  - 6. 

l i  
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OPERATING PROCEDURE e 7* 
7-1 Opening the Tank 

After it is determined that a safe atmosphere has been established, the tank may be 
opened. If cutting and drilling are necessary, the tools, where possible, are to be air operated or 
run by explosion-proof motors and bonded to the tanks. It is noted that some tools are not 
available with air operated or explosion-proof motors and when used, testing for flammable 
vapors in the work area becomes even more critical. Therefore, when using electric tools with 
open switches, the work area is to be tested continuously during the operation. 

Where no hatch exists, a manhole may be cut out approximately 22” x 22”. This is 
accomplished by outlining the area to be cut out with chalk, and drilling out two holes in the 
diagonal corners of the square with an air driven drill. (The cover plate can be used as a 
temolatel When the first hole is drilled into the tank the test mobe will be Dlaced into the hole to 
again verify that the tank is still safe. It is important that purging is continued throughout this 
entire oDeration. The test reading should be lower than 20% Lower Explosive Limits (LEL) on 
the test meter. The tank should then be cut by an air driven sniper orwith an explosive-proof 
saber saw or equivalent. 

A man with complete positive air displacement equipment with face mask and the 
proper protective clothing can then enter the tank. Tests with the explosive meter should be 
performed by the man in the tank to ascertain that the tank vapors are in the proper Lower 
Explosive Limits (LEL) range. 

7-2 Removal of Sludge 

The volatile lead compounds in the sludge and in the scale are a source of danger 
to workers. Sludge is a potential hazard because it is a source of Tetraethyl lead vapors which 
may be inhaled, because liquid tetraethyl lead in contact with the skin may be absorbed into the 
body and is highly poisonous. If the dry internal surface.of the tank is scraped, the resulting 
atmospheres may contain dangerous quantities of lead. Poor health and fatigue accentuates the 
foregoing hazards. No one with a punctured ear drum should enter such a tank because vapor 
laden air will pass through this abnormal opening. Tanks of bulk storage capacity over 50,000 
gallons must have a safety inspector from Du Pont or Ethyl Corporation approve entry into a 
tank. Before entering all leaded gasoline tanks follow the procedure as prescribed in American 
Petroleum Institute Bulletin #RP2015: “‘Cleaning Petroleum Storage Tanks.” 

Employees entering the tank and those handling tank sludge will be clothed so that 
arms, legs,. head and. torso are protected from contact with the tank residue and the coating 
resins. They shall wear oil and water resistant boots and gloves. In addition, protective 
respiratory . . .  equipment providing positive air pressure in a full facepiece.mask .will be worn by 
those entering the tank before and during Bottom Sediment and Water removal, sandblasting, 
and removal of residue ‘and during the coating application. Protective equipment shall be 
provided, used and maintained in a sanitary reliable condition. Persons working in the tank 
when .respirators are required will be equipped with safety harnesses and safety lines and . . . . 
.standby employees. ’ ’ 

0 ’ 

r ‘i 
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Pumps used for the removal of Bottom Sediment and .Water shall be explosion- 
proof. Shovels used to remove solid sludge shali be of the non-ferrous or sparkproof type. 

7-3 Inspection of Tank Prior to Surface Preparation . .  

Inspection of the interior may be made with one of several forms of internal 
inspection lamps or flashlights approved for Class I, Group D-Hazardous Locations. . 

Visualinspection of the tank should be made to insure that.no liquid gas or fumes are 
reentering the tank. Any foot valves shall be removed or covered tightly with plasticand taped. 
Submerged pumps should be isolated. Suction lines should be removed and openings plugged 
with rubber test plugs or equivalent. The vent opening should be.left clear freely exposed from 
the inside. 

During .inspection, the extent of corrosion (both internal and external) shouid be 
determined. The entire interior surface of the tank shall be visually inspected. Areas around 
holes or suspected severe corr&on and other randomlyselected areas within the tankshould be 
tested by tapping with a ballpeen hammer to determine structural integrity of the steel shell. A 
tank having extremely porous steel, a split seam or holes too large to be repaired, shall not be 
Glass Armor lined. In all cases, sufficient steel shell must remain intact (after sandblasting) to 
provide structural support for the interior lining. 

The following guidelines shall be utilized to determine whether a tank may be repaired: 

a. A tank having an open seam or split no longer than 3 inches, or 
b. Perforation no larger than '1%" diameter except under the gauging opening 

where the perforation may be no larger than 2% 'inches in diameter, or 
c. A tank with less than five(5) perforations none larger than %inch indiameter) 

in any one square foot area, 
d. A tank with less than twenty perforations (none larger than '/2 inch in diameter) 

in a 500 square foot area. 

Tanks that exceed any ofthe above should not be interior lined unless approved by an 
authority having jurisdiction. 
To determine adherence to these guidelines, perforations and seamsshall be ballpeen 

hammered (before and after sandblasting) to remove thin metal and obtain structurally sound 
edges. Perforations and seam splits shall be reamed out until the edges of the hole or split are a 
minimum of %"thick. 

7-4 Surface Preparation of Storage Tanks 

All holes should be plugged with plugs or screws of non-corrosive plastic (e.g. nylon 
or teflon), epoxy putty, or hydraulic cement. Seams may be plugged with hydraulic cement o r  
lead. woo;. The use pf plugs and hydraulic cement are used only as temporary measures to 
prevent water products, fumes, foreign matter from entering the tank during sandblasting. 

. The entire tank shall be sandblasted completely free of rust, scale, and foreign matter 
to SSPC-SPS-63 "White Metal Blast". 

. :SANDBLASTING: "BEFORE BEGINNING THE SANDBLASTING 
OPERATION, IT IS IMPERATIVE THAT THE AIR HOSE BE 
GHECKED TO BE S.URE THAT CLEAN AIR FREE OF FLAMMABLE 
VAPORS.IS COMING OUT O F  THE AIR HOSE." After the surface has 

-. . 
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< *  
. .  . .  , .  . . .  . , been sandblasted to White Metali. it shall be brushed with clean brushes. 

made of hair, bristle or fiber, blown d f  with compressed air or  cleaned by 
vacuum. Adequate separators and traps shall be used to  remove oil and 
water from compressed air. The blast cleaned surface shall be coated within 8 

. . hours after.blasting when practical. .But in any event, not later than 24 hours . 
after blasting and also before any visible.rusting occurs. Contact Bridgeport 
Chemical Corporation for recommended sandblasting equipment and. 
procedures. 

. .  

. .  . . .  
0 '. 

. .  

. , 

... . . ,. . Aftwsandblasting, all,perforations.and or apen/,split seams shall be perniatiently repaired as. . .  
follows: - a. All holes less ihan ?4" diameter s.hall be plugged with plugs or  screws made of non- 

corrosive plastic (e.g. nylon or teflon).:The plugs shall be covered with Glass Armor 
and fiberglass c1oth;which overlaps all sides of the plug a minimum of 2". 

. .  . .  

.b. Holes up to I %" diameter shall first be plugged with either steel or  plastic plltgs. In 
addition, a 6"x6" steel plate (IOgauge min.) must be placed over theflattenedplugand' . 
extend all sides by 2". This stee1,plate shall be sandblasted to white metal on both 
sides and bonded to the tank with Glass Armor epoxy. A laminate of epoxy and 
fiberglass cloth shall cover this plate on all sides by a minimum of 2". 

c. An open or split seam (less than 3" long) shall. be repaired using either fiberglass or 
steel plate epoxied in placeand overlapping theseam by a minimum of 6"on all sides. 

Sandblasting Safety Precautions: . .  

. . .  .' LBlast operators shall wear U.S.::Bureau of Mines approved helmet connected to a . 

0 
source of clean compressed air. 

2. Blast hose shall be grounded to dissipate static charges. 

7-5 Application of GA27 P Protective Coating 

. , GA27 P is a specially developed heavy built coating, designed specifically for special 
spray equipment which makes the coating easily applicable. A GA27 P unit will cover 40square 
feet at approximately 125.mil thickness. The following procedure should.be carefully followed. 

1. Prepare the substrate for coating; 

..2.:To assure the proper coverage, the.tank must be marked off with chalk into40 square 
.foot sections. 

' ..,.3: .Mix activator and resin for 3 minutes using mixing blade #A275: Scrape sides of can 
.. .: . .  :--with a long pointed trowel and .mix.for another minute; total mixing time, 4 minutes. . .  . .  

.. . . .  , ..::Material: .. . must be thoroughly mixed.and uniform in color. . . .  . .  
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' 4. Place mixed materia1,under spray gun pump and spray tank untilcompletelycoated. 

5. Product temperature should be 80" F. - 90°F. for best spray pattern. 

6. Heat cure with hot air (Union Chill Mat Indirect Heater. Ultramatic 111) for three 
hours or until fully cured to obtain maximum chemical and physical properties. 

The coated area must bechecked for any pinhqles witha Holiday Detector, andcoated 
over, if any are found. The coating thickness should be checked.with an Elcometer Thickness 
Gauge or Branson. Coatingage ... Follow the instructions on standardizing the Elcometer Model 
Mark I Type A. Scale 14,0-5/4". Check various areas of the tank for proper thickness as per meter 
reading. If any areas are not proper thickness, apply GA to the proper thickness. See Annex E,.. 

' 0  

, . 

Curing the coating completely before replacing the product into the tank is 
accomplished by either of the following methods: 

Fast Cure: 

1. The ambient air within the tank is heated to 140°F.-1600F. by means of a 250,000 
BTU indirect heater. This is accomplished by placing a flexible hose from the heater 
inside the opening and directing it at either end first for a 1-1 '/2 hours, then at opposite 
end for an equal time or until coating cured. (See 4 below) Check thoroughly before 
closing tank. 

2. Allow to air cure 72 hours at 90°F. 

3. Allow to air cure 7 days at  77°F. ambient. 

4. See Annex C for cure testing procedures. 

0 

7-6 Coverage 

Theoretically, 1 pound cover 0.94 square feet (3125 mils: 

GA27P unit covers: 45 sq. ft. @ 125 mils 
37 sq. ft. @ 150 mils 
30 sq. ft. @ 187 mils 

A lO%allowance should be made for product loss due to pores of steel and produce left 
in the can. 

The average coating thickness should be 150 mils with a minimum thickness of 125 
mils, and a maximum thickness of 187 mils. 

Where no hatch cover exists, and a manhole has been cut out;the tank should be 
sealed in the fo:lowing way: 

0 
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. .  The covecplate should overlap the hole at least 2" on each side and,should measure at 

least 27"x27". Fastening the cover to the tank can be accomplished by punching %"diameter 
holes on 5"centers, I"fr.om theedge. The cover should be rolled to thecontour ofthe tank. (See 
cover specifications drawing #2). 

. .  An alternate cover plate may be used and should overlap the hole at least 2" on each 
side and should measure 24"x24". The hole may be cut to 18"x18". Using .18 bolts, follow the 

'same procedure as mentioned on previous page. 

. . ' Whenever.authorities require,.the tank may be tested by either method as follows: 

. .  . .  . ' 1. After the tank has been closed, but.before the excavation is filled, the tank may be: ,' 

. 

: .. 

. ' . . tested for tightness with air pressure at not less than 3 pounds per square inch and.not 
more than Spoundsper square inch. The test pressure shall hold, without fluctuation, . 
for a period of 1 hour. 

2. A Hydrostatic test may be applied, but the test pressure should be not less than 3 
pounds per square inch and not more than 5 pounds per square inch. 

8. OPERATIONS AFFECTING EXISTING WORK 

The operation shall be conducted with care not to damage work which is to remain in 
place, and all existing work damaged by such operations shall be rectified promptly without 
additional expense to the owner. 

Every reasonable precaution is taken in the manufacture of all Glass Armor products 
and compilation of data to assure that they comply with Bridgeport Chemical Corporation's 
exacting standards. As, however, the effectiveness of each product depends in part, upon correct 
methods of use, no guarantee of such products or data can be given. 

0 

0 ' . -  
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ANNEX A 

PERSONNEL EQUIPMENT REQUIRED: 

a. Personnel working on such tanks will wear rubber boots, fresh air masks, life lines, and 
clean clothing with no metal buttons or fittings. A copper rivet will be driven into the heels 
of rubber boots to provide a ground or discharge of static electricity which may accumulate 
on personnel wearing safety equipment. 

Fresh air will be supplied to the mask through a hose with a positive displacement air 
blower to the windward side of manhole in tank. Adequate power operated blowers are 
responsible for the air supply until personnel wearing mask have left tank and removed face 
piece. Securely attach one end of rope to the harness or body of the individual with the 
other end being held by an attendant stationed on the tank to assist in his removal, if 
necessary. 

b. 

EQUIPMENT REQUIREMENTS: 

a. 

b. 

c. 

d. 

e. 

f. 

Canister type masks will not be used in lieu of masks equipped with hose supplyingfresh air. 

Use non-ferrous tools for cleaning surfaces of rust, sediment, etc. 

Use only cotton cloths for cleaning purposes. Other cloths tend to generate staticelectricity. 

Lights of approved explosion-proof type only will be used. 

Discontinue cleaning operations while electric storm is threating or in progress. 

Personnel on this operation are prohibited from wearing wool, nylon, si lk rayon, and/or 
other static producing materials. Cotton cloth, is the only recommended type of clothing. 

\ 

~ 
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DEFINITIONS: 

[NEX B 

EXPLOSIVE LIMITS: There isa minimum concentration of flammable vapor in air or  oxygen 
below which propagation of flame does not occur on contact with source of ignition. There is 
also a maximum proportion of vapor or gas in air above which propagation of flame does not 
occur. “These boundary line mixtures of vapor or gas in air, which if ignited, willjust propagate 
a flame, are known as the lower and upper explosive or  flammable limits.” Usually expressed in 
terms of percent by volume of gas in air. 

FLAMMABILITY RANGE: The difference between the lower and upper explosive or 
flammable limits expressed zpercent  of vapor in air is known as the “flammable range.” For 
example, the lower limits of flammability of gasoline, a t  ambient temperature, is approximately 
1.4% vapor in air by volume, while the upper limit is about 7.6%. By difference, the explosive or 
flammability limit of gasoline is 6.2%. 

Maximum Permissable O2 percentages and minimum inert gas concentration for aircraft fuel 
tanks. 

TYPEOFFUEL MAXIMUM 02 MINIMUM CO2 
Aviation Gas 115 

145 11.6 33.5 
JP 3 11.4 35.0 
JP 4 11.4 34.8 

COMBUSTIBLE GAS INDICATORS: Readings from most indicators give the percentage of 
the lower flammable limit of the vapor in an atmosphere. Readings may be misleading where the 
atmosphere contains Iess than 5% by volume of 22 in an inert container. 
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ANNEX C 

TESTS FOR DETERMINING COATlNG CURE 

Either of the two following test methods may be used to check the degree of cures of the 
applied coating. 

1. M-14 Pencil Hardness Test 

General: Pencils of increasing hardness are drawn across the film until one is found 
which will not cut the film but will leave a black pencil mark on the surface whereas the next 
harder pencil willmt through the film without leaving a black mark. The number of the harder 
pencil is then used to express or designate the hardness. 

Procedure: Strip wood from the lead for a distance of approximately 1/”, using care 
not to nick the lead. Square the exposed lead by a gentle rotary motion against a No. 400 carbide 
abrasive paper. 

Hold pencil in writing position, that is, at approximately 45O, and push forward 
against the film. Use pressure short of breaking the lead, By turning pencil after a test. a new 
edge is available for use and three or four trials may be made with one dressing of the lead. 

Clean the marks with a soap or artgum eraser. Any marring of the surface, visible at 
an oblique angle in strong light, indicates that the pencil is harder than the film. The hardness is 
expressed as the grade of next softer pencil. 

0 

GA27 P should have a pencil hardness between 3H and 4H. 

2. Barcol Hardness Tester GYZJ935 (Barber Colman Company, Rockford, Illinois) 
“This method, however, leaves a void in the coating, therefore the tested area must be recoated 
to eliminate this void.” 

x 

The design of the Impressor is such that operating experience is not essential. It is 
only necessary to exert a light pressureagainst the instiument to drive the spring loaded indenter 
into the material to be tested. The indenter must be perpendicular to the surface. The instrument 
can be used in any position and in any space that will allow for the operator’s hand. The 
hardness reading is instantly indicated on the dial which is conveniently divided into one 
hundred graduations. No waiting, preloading or separate measurements. On very soft 
materials, highest reading should be used since cold flow permits spring loaded indenter to 
continue penetration. 

Barcol on GA27 P should read 65-75 

* Preferred method 
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ANNEX D 

The contractor 's  supervisor will be famil iar  and comply w i t h  the 
procedures established i n  the following publications: 

1. Recommended Practice fo r  Cleaning Petroleum Storage Tanks 
(API RP2015 - 2nd Edition 1976) 

2. Cleaning Small Tanks and Containers NFPA 327,1976 

3. Recommended Practice f o r  Protection Aaainst Iqnit ions a r i s i n s  o u t  
of s t a t i c ,  l ight ing,  and s t r ay  currenk. 
(API RP2003, 3rd E d i t i o n  1974) 

I 

4. NIOSH "Working in Confined Spaces" - December, 1979 

The contractor i s  a l so  t o  be famil iar  and  comply with the rules and 
regulations of the Occupational Safety and Health Administration as published 
in the Federal Register, Volume 36, No. 105, Part 11, and i n  par t icular :  

Subpart H - Hazardous Materials 

Subpar t  I - Personal Protective Equipment 

par. 1910, 106 Flammable and Combustible Liquid 

par. 1910, 132 general requirements 
par. 1910, 134 respiratory protection ' 

S u b p a r t  J - General Environment Controls 
par. 1910, 145 specif icat ions f o r  accident 
prevention signs & t ags  

Subpart L - Fire Protection 
par. 1910, 157 portable f i r e  extinguishers 

. 
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ANNEX E 

TESTS FOR DETERMINING COATING THICKNESS 

Use a thickness gauge such as an Elcometer Model 1, Type A Scale 14, 0-1/4” (Ferro 
Corporation, Cleveland, Ohio) or equivalent. 

Follow the manufacturers instructions for standardizing the thickness gauge. 

Check the various areas of the coated tank for proper film thickness as per meter reading. 
If any areas are not proper thickness, apply Glass Armor coating to the proper thickness and 
allow to cure. 

8/80 



GLASS ARMOR AERATOR, 

NOTE A GROUND CABLE BRAZED TO PIPE 
MUST BE CLAMPED TO FILL PIPE. 
USE 12 GAUGE WIRE FROM PIPE 
TO WATER PIPE. DRAWING - 1 

8/80 



0 I ‘ a  

Plan of Tank Opening 

0 

%7 ” 

I 

Plan of Tank Cover 
NOTE: Make cover of s a m e  thickness 

! a s  steel tank. 

Section thru Bolt Section thru Sealed Joint 

Bridgeport Chemical Corp. 
Glass Armor Svstems 

Seal for a buried Gasoline 
J Storage Tanks 

DRAWING - 2 8/30 



. .  United States Testing Company, Inc. 
x~ 

1415 PARK AVENUE HOBOKEN, NEW JERSEY 07030 201-7922400 

REPORT OF TEST 

Engineering Services Division 

82650-1 

CLIENT: Bridgeport Chemical Corporation 
2610 N.E.  5th Avenue 
Pompano Beach, Florida 33064 

SUBJECT: Epoxy Coating System 

REFERENCE: 

N U M B E R  

May 25, 1983 
Referenced Document NO 
Swanson Service Corp: 
Report October 9, 198 

Bridgeport Chemical Corporation let ter dated January 15, 1982 

SAMPLE IDENTIFICATION: 

One (1)  sample of mater ia l  submitted and i d e n t i f i e d  by the Client as: 
Epoxy Coat ing GA27P 

TEST PERFORMED: 

The- submitted sample was tested for the following p rope r t i e s  in accordance 

below as guidel ines  where appl icable .  
I w i t h  Standard Laboratory Procedures us ing  the A.S.T.M. Test Methods 1 i s t e d  
0 

Property Tested ASTM Test Method 

1 .  Coeff. of Linear Thermal Expansion D-696 

2. Bonding S.trength Std.  Lsb. Proc. 
(Elcometer Model #I06 Adhesim Tes t e r )  

3. Resistance t o  Reagents 
(Immersion @ 73OF) 

(b) Coating I n t e g r i t y  
( a )  Flexural Proper t ies  - ASTM 0-790 

Std.  Lab. Proc. 
(Dimensional S t a b i l i t y )  

(c )  Barcol Hardness’ ASTM D-2583 
(d)  Resistance t o  Impact ASTM D-2794 , 

Testing Supervised By: BY 

Frank Razzuoli . -Assistant Vice President  

Page 1 of 6 F r a n k  Pepe 

Laboratories in: Sew York Chicago Los Angeles Hcusron Tuisa o&temphis ZEadlng Ricnland 

. 3  
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SIX MONTH DATA GENERATED ON GA 27P IN VARIOUS 
TESTS FUELS 

i 
0 m m 

0 Q Tests Fuels: 
a 
9 a) Basic unleaded 
U 

i 
2 
6 
a > 

E! 
m 
N 

b) 4.58V% Methanol + 4.58VL TBA gasoline 
c) 3.3VL Methanol + 7.65V% TBA gasoline 

d) Waterlalc/hydrocarbon bottoms mixture 
5UV% V Methanol, 20V% Aromatics, 20V% 
TBA, 10% water 

in separate containers of the individual test Fuels at 
75.F. 

Percent weigh gain and barcol hardeners were determined 
after 6 months immersion. 

These tests .indicate that GA 27P is an acceptable 
coating for the lining of underground service station tanks 
containing gasoline oxygenate blends containing Methanol 
for the test fuels above. 

blend 

The sample coupons have been continuously immersed 

7 

I 

I certified that this is the exact test results as 
determined by an outside testlng laboratory. 

Paul I. Meli, Jr. 
Executive Vice President . 

Refe renced  Doc'ument NO. 2 
Swanson . S e r v i c e  Corpora. t ion '  
Report October  '9, 1984  - 

. .  . .  
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CLIENT: 

0 

United States Testing Company, Inc. 

~ ~ 

82650-1 
Bridaeport  Chemical Corporat ion Number 

TEST RESULTS: 

C o e f f i c i e n t  of Linear Thermal Expansion 

Determination Temperature Range Coeff. in/in°C 
-5 1 -30 to +3OoC 4.39 x 10 

2 

Average 

-5 

-5 
-30 to +3OoC 4.44 x 10 

4.42 x 10 

Bond St reng th ,  psi 

Elcometer Model #lo6 Adhesion Tester 

5 Average - 4 - 3 - 2 - 1 - 
7 50 7 50 1000 1250 750 . 900 

! 

. ." , 1 .^ 



CLIENT: Bridgeport Chemical Corporation 

Resistance to Reagents : 
e 

~ TEST RESULTS: (Cont'd) 
Number a82650-1 I 

I Dimensional Stability 

After Immersion @ 73OF for: 
One (1) Month Three (3)  Months . Six (6) Months Twelve (12) Months 

1. Change in Weight, p c t .  

( a )  ASTM Ref. Fuel "C" 
(b.) Prem. Unleaded, Exxon 

I 
(c )  Reg. Leaded, Exxon 
( d )  No. 2 Fuel Oil 
(el Toluene 

I ifj Xylene 
(9) 'Gasohol (10% Ethanol) 
(h) Distilled Water 

0.43 0.25 
0.19 0.40 
0.10 0.25 * 

0.15 0.16- 
0.36 1.49 
0.30 0.94 
0.83 1.34 
0.45 - 0.74 

0.52 0.71 , 
0.49 0.55 
0.30 0.48 
0.19 0.20 . 
1.77 1.96 
2.00 1.08 
1.91 2.52 
0.53 0.77 - 

, 



United States Testing Company, Inc. 

e CLIENT: Bridgeport Chemical Corporatio 
TEST RESULTS: 

Resistance To Reagents: 

Nuniber 0 8;650=1' 

I Flexural Propert ies  

After Immersion @ 73OF For: 
One ( 1 )  Month Three (3 )  Months S i x  (6 )  Months Twelve (12)  Months 

1 Modulus of Rupture, psi :  7810 ( I n i t i a l )  

( a )  ASTM Ref. Fuel "C" 7,660 7,020 6,800 7000 , 
(b )  Prem. Unleaded, Exxon 7,870 7,340 7,530 6930 I (c) Req. Leaded, Exxon 7,870 7,530 . 7,350 7080 

I (d)  No. 2 Fuel Oil 7,180 7,560 7,120 7570 
(e )  Toluene 7,340 6,810 6,210 6470 
( f )  Xylene 7,730 7,640 7,000 7060 
(9) Gasohol (10% Ethanol) 7,550 6,980 5,740 5650 
(h)  D i s t i l l ed  Water 6,630 5,910 5,660 5760 

1 Modulus of E l a s t i c i t y ,  psi: 7.58 x lo5 ( I n i t i a l )  
~ 5 - (a )  ASTM Ref. Fuel "C" 7.34 x lo5 

7.29 x lo5 
I _  7.31 x lo5 

(b )  Prem. Unleaded, Exxon 
(c) Req. Leaded, Exxon 
(d )  No. 2 Fuel Oil 6.98 x lo5 
(e) Toluene 7.14 x lo5 
( f )  Xylene 6.97 x lo5 
(9) Gasohol (10% Ethanol) 6.41 x lo5 
(h) Dis t i l l ed  Water 6.55 x 10 

. 5  6.24 x lo5 
7.11 x lo5 
7.04 x lo5 
7.42 x lo5 
6.39 x lo5 
6.97 x lo5 
6.18 x lo5 
6.57 x 10 

5 7.32 x lo5  
6.70 x lo5 
7.16 x lo5 
8.14 x lo5 
6.04 X 105 
7.22 X lo5 
5.81 x IO5 

5 6.52 x lo5 
6.90 x lo5 
6.67 x lo5 
6.85 x lo5 
6.02 x lo5 
6.96 x lo5 
5.74 x lo5  
6.03 x 10 6.63 X 10  



0 CLIENT: 

TEST RESULTS:' -- (cont 'd )  

Change i n  Dimensions, pct. 
- 1. Length 
( a )  ASTM Ref. Fuel "C" 
( b )  Prem. Unleaded, Exxon 
(c )  Reg. Leaded, Exxon 
(d )  No. 2 Fuel Oil 
(e) 'Toluene 
( f )  Xylene 
(9)  Gasohol (10% Ethanol) 
(h)  D i s t i l l ed  Water 

- 2. Width 
( a )  ASTM Ref. Fuel "C" 
( b )  Prem. Unleaded, Exxon 
i C j  Reg. Leaded, Exxon 
( d )  No. 2 Fuel Oil 
f e j  Toluene 
( f j  Xylene 
(g)  Gasohol (10% Ethanol) 
(h)  D i s t i l l ed  Water 

- 3. Thickness 
( a )  ASTM Ref. Fuel "C" 
( b )  Prem. Unleaded, Exxon 
( c )  Reg. Leaded, Exxon 
(d )  No. 2 Fuel Oil 
( e )  Toluene 
( f )  Xylene 
( 9 )  Gasohol (10% Ethanol) 
( h )  Dis t i l l ed  Water 

I rtiiea imies I esmg Lornpany, inc. 

Bridgeport Chemical Corporation 0 
Resistance t o  Reagents : 

Dimensional S t a b i l i t y  

Af te r  Immersion @ 73'F f o r :  
h e  (1)  Month Three ( 3 )  Months Six (6)  blonths Twelve (12) Months 

0.04 
0.01 

0 
0.05 
0.03 
0.01 
0.05 
0.05 

0.12 
0 

0.06 
0.08 
0.12 
0.06 
0.06 
0.12 

0.43 
0.24 
0.44 
0.29 
0.13 
0.36 
0.31 
0.39 

0.02 . 
0.01 
0.02 
0.08 
0.18 
0.12 
0.24 
0.14 

0.06 
0.12 
0.06 
0.06 
0.16 
0.02 
0.20 
0.08 

0.16 
0.31 
0.12 
0.29 
0.33 
0.23 
0.92 
0.54 

0.04 
0.04 
0.01 
0.04 
0.17 
0.14 
0.30 
0.16 

0.04 
0.04 
0.08 
0.06 
0.12 
0.22 
0.54 
0.18 

0 
0.13 
0.29 

0 
0.40 
0.28 
1.48 
0.38 

0.09 - 
0.04 
0.04 
0.06 
0.20 
0.13 
0.46 
0.16 

- 

0.12 
0.06 
0.06 
0.08 
0.30 
0.16 
0.64 
0.12 

0.41 
0.25 
0.13 
0.43 
0.58 
0.45 
1.67 
0.49 



United States Testing Company, Iric. 

CLIENT: Bridgeport Chemical Corporati  
TEST RESULTS: (cont 'd )  

a )  ASTM Ref. Fuel "C" 
b )  Prem. Unleaded, Exxon 
c )  Reg. Leaded, Exxon 
d )  No. 2 Fuel Oil 
e )  Toluene 
f )  Xylene 
9) Gasohol (10% Ethanol) 
h )  D i s t i l l ed  Water 

I n i t i a l  (as  Rec.) Hardness 

ASTM Ref. Fuel "C" 
Prem. Unleaded, Exxon 
Reg. Leaded, Exxon 
No. 2 Fuel Oil 
Toluene 
Xylene 
Gasohol (10% Ethanol) 
D i s t i l l ed  Water 

Resistance t o  Reagents : 

Nuniher 0 aZio-1- 

Darcol Hardness, Model #935 

After Immersion '3 73°F for: 
.One (1)  Month Three (3)  Months Six ( 6 )  Months Twelve ( 1 2 )  Months 

90 90 
92 92 
92 91 
92 91 
90 90 
92 92 
88 a6 
aa a7 

91 

130 
130 
150 
130 
100 
140 
130 
120 

91 89 
90 89 
91 90 1 

90 90 . 
a8 aa - 
90 a8 * 
a3 85 
a7 a6 

Resistance t o  Impact, Inch-Lbs 
Gardner Impact Tes te r  Model #IG 1120, 4 l b  Head 

120 90 
120 120 
120 100 
100 120 
120 130 
a0 140 

100 110 
100 100 

I n i t i a l  (As Rec.) 160 i n / l b s  (Max. Capacity) 
No Frac ture ,  S l igh t  Indentation. 

I 

140 
140 
160 
100 
120 
140 
160 
120 



' V i  . _  .. United States Testing Company, Ine. 
Engineering Services Division .. 

..: __ - -. 1415 PARK AVENUE HOBOKEN, NEW JERSEY07030 201.792.2400 .. . , ., ' . ' . . .. , . .  . 
I 

I , . .  
I .  .. . 

. : .,REPORTOFTEST 

CLIENT: 

SUBJECT 

Page 1 of 6 

Bridgeport Chemical Corporati on 
2610 N.E. 5th Avenue 
Pompano Beach, Florida 33064 

Epoxy Coating System 

REFERENCE: 

82650-1 
NUMBER 

May 25, 1983 
Referenced Document No.: 
Swanson Service Corp. 
Report October 9 ,  1 9 8 4  

Bridgeport Chemical Corporation l e t t e r  dated January 15 ,  1982 

SAMPLE IDENTIFICATION: 

One (1) sample of mater ia l  submitted and i d e n t i f i e d  by the Client as :  
Epoxy Coating GA27P 

TEST PERFORMED: 

T h e  submitted sample was tested f o r  the  following properties i n  accordance 
w i t h  Standard Laboratory Procedures using the A.S.T.M. Test Methods 1 i s t e d  
below as guide1 ines. where appl icable .  

Property Tested ASTM Test Method I 

1. Coeff. of Linear Thermal Expansion D-696 

2. Bonding Strength 

* 
3.  Resistance t o  Reagents 

(Ininersion @ 73OF) . u  ( a )  Flexural Properties 
(b)  Coating In t eg r i ty  

( c )  Barcol Hardness , 
(d)  Resistance t o  Impact 

(Dimensioial S t a b i l i t y )  

Std. Lgb. Proc. 
(Elcometer Model #lo6 Adhesion Tes t e r )  

ASTM 0-790 
Std. Lab. Proc. 

ASTM D-2583 
ASTM 0-2794 

. SIGNED FOR THE CO PANY 
. .  . .  ~. 

. . I  BY 
. . ,  Frank .Pepe ' . , ' 

. .  
. .  

.,_ I 
Tes t ing  Supervised' By: 

. I  

. .  . .  
'~. : 'Frank Razzioli ..;- . 

I~ - .  ~ 

' ' Assis tan t  '/ice President ': 
.. , 

~. . . ~. 
' 

~ a . 
aboraicriis in: - sew York * '  Chicago * '  Los Angeles Hcusron Tulsa i ernphis  -9  ?.?ailing %ichland .,.; -, - ,  . .  



.._... . . .  . . .  .. .-.& 1 . . . . . . . .  

, .  i ;? . .  ". , .  . 
Unitedstates Testing Company, Inc. 

. . .  82650-1 
'.-"' Number -1 

.c!, ' 

... ,. . CLIENT: Bridaeport Chemical 'Corporation - -.I 

- e '  TEST RESULTS: 
" . 

Coefficient of Linear Thermal Expansion 

Determination Temperature Range Coeff. in/in°C 

1. -30 to +3OoC 4.39 x 

.2 -30 to +3OoC , 4.44 x 10 -5 

-5 Average 4.42 x 10 

Bond Strength, psi 

Elcometer Model #lo6 Adhesion Tester 

5 Average - 4 - 3 - 2 - 1 - 
750 750 i aoo  1250 750 ' 900 

* 

i 

I 

~- 

. .  , A  

. . . . . .  .., c 
, , .  

. .  
. .  . .  , . -. 

. . .  



, .~ 
I 

United States T ling Company, Inc. 

' e  CLIENT: .Bridgeport Cheniical Corporation 
6 : 1 ' 

ir:' r 

:,:. 
,& i, .. 

:';Ax?: ,; 

~ ~ 1 s t  RESU~TS: 
,-'!,a ;,;i Resistance To Reagents: 

.p 
i c 

!. .i..:.. 
i r . ,  . . . .  

', "LI. . *., ... . . ~. :.: . -  

.. . 

. *  

Nriniber 82650-1.. , . 

Flexural Properties 
* ,  

After Immersion @ 73°F For: 
One ( 1 )  Month Three (3)  Months Six (6)  Months Twelve (12) Months 

.. :?:: > )..,., 
',:f@dulus . .. o f  Rupture, psi: 7810 ( I n i t i a l )  
, , _I 

7,660 
7 .'870 
7;a70 . 
7,180 
7.340 

+ 7 730 
7,550 

2. 6,630 

7.58 x IO5 ( I n i t i a l )  
5 

7.29 X 10, 
7.34 x lo5 

7.31 x 10; 
6.98 x lo5 
7.14 x 10, 
6.97 x 10; 
6.41 x lo5- 
6.55 x 10 

7,020 
7,340 
7,530 . 
7,560 
6,810 
7.640 

6.24 x lo5 5 
7.11 x 10, 
.7.04 X 10; 
7.42 X lo5 
6.39 X IO5 
6.97 x lo5 
6.18 x lo5 
6.57 X 10 

6 .BOO .~ ~ 

7,530 
. 7.350 

7.120 
6;210 
7.000 
5 ;740 
5,660 

5 6.52 x 10, 
-6.90 x 10; 
6.67 x lo5 
6.85 x 10, 
6.02 x 10: 
6.96 x 10; 

6.03 x 10 
5.74 x IO5 

. /  

7000 
6930 ' 

7080 
7570 ;:. . , 
,6470 ' 
706b 
5650 
5760 I ,  - 

' 5  7.32 x lo5 
6.70 x lo5 
7.16 x lo5 
8.14 x lo5 
6.04 x lo5 

5.81 x lo5 
6.63 x , 1 0  , 

-7.22 x lo5 

. . .  . . . .  , .  
I - . c  

- 1; i _ _  
I .. 



< .  , .  . ' 
' , i  c ~' 

L . . .  . 

United States T ng Company, Inc. 0' . ( ' .  '. I * 

82650-1.: . i ,: 
% ,; 

Number 
cly 

CLIENT: Uridgeport Chemical Corporation 
e' .. 

i j  $1;' . ' 

j ! !  :< 
., rti +; >b;>,:! . 

\ I.: 

,<TEST RESULT'S: (Cont'd) 
! 

. . .<)' . 1 .. . 
>' . .  ,. a,, 

(b) Prem.'Unleaded, Exxon 

Resistance to Reagents: - 
Dimensional Stability 

. /  

After Imnersion @ 73°F for: 
i3ne (1 )  Month Three (3) Months Six (6) Months Twelves (12) Months 

0.43 ,. 0.25 0.52 0.71.' 
0.19 0.40 0.49 0.55 
0.10 0.25 . 0.30 . 0.48 . ' 

0.20 
y1.96. . . 

0.15 0.16 0.19 
+ 0.36 , 1.49 1.77 

'0.30 . 0.94 2 .oo 1.08 
z 0.83 1.34 1.91 2.52 

0.45 0.74 0.33 0 . 7 7 ~ -  
- r  . .  

. I  
i: 

. .  

. .  

^ .  

i 



(@. Toluene . .  

j f )  Xylene .' 

'Gasohol (10% Ethanol) 
D i s t i l l e d  Water' 

ASTM 'Ref. '.Fuel "C" 
(g). ,Prem: Unleaded, 'Exxon ' i (,b) Regi Leaded, Exxon 

* @ . N o .  2 Fuel O i l  . , 

ASTM Ref hi Fuel "Cot - 
Prem. Unleaded. Exxon 
Reg. Leaded, Exxon 
No. 2 Fuel O i l  

&) .Xylene, . ' 

. _ I ,  I - (  ty) Gasohol (10% Ethanol ) 

t ', : 
tu) D i s t i l l e d  Water 

,. I 

w Company* In=- 
United States Te 

- 
Bridgeport Chemical Corporation 

2. 

Resistance t o  Reagents: 

. * , .  , 

Dimensional S t a b i l i t y  
' >  _ I  

A f te r  Immersion @ 73°F f o r :  
Twelve (12) Months S i x  ( 6 )  Months h e  (1) Month Three (3) Months 

0.04 0.02 . 
0.01 0.01 

0 0.02 
0.05 0.08 

0.18 
0.12 

0.03 
0.01 
0.05 -0.24 
0.05 0.14 - 

0.12 
0 

0.06 
0.08 
0.12 
0.06 
0.06 
0.12 

0.43- 
0.24 
0.44 
0.29 
0.13 
0.36 
0.31 
0.39 

0.06 
0.12 
0.06 
0.06 
0.16 
0.02 
0.20 
0.08 

0.16 
0.31 
0.12 

0.23 
0.92 
0.54 

0.04 
0.04 
0.01 
0.04 
0.17 
0.14 
0.30 
0.16 

0.04 
0.04 
0.08 
0.06 
0.12 
0.22 
0.54 
0.18 - 

0 
0.13 
0.29 

0 
0.40 
0.28 
1.48 
0.38 

I !  

0.09 :. i .  
0.04 . . ' 
0.04 
0.0.6 . i '  . ' 

0.20. :i.. 
0.13 . p :  

0.46 
0.16 

. -  

0.12 , ' ,  
0.06 
0.06 
0.08 ' L  ' .  

0.30 

0.64 * "  
0.12 ' ;, . - '  , 

0 . 1 6 ' ~ ' - '  ; I 

, .  

1 '. . . .  

,0.25. 'I ., - 
'0.13 
0.43 . - .  

0.58 .: 
0.45 : i :  

i :  



. .  1 -  

? CLIENT: 

,f:$; 

TEST'RESULTS: (cont 'd) 

i t .  I 
:.:::.i l .  . *L: ' ' .*;I- 

2 I ,, 

.. . 
I 

ASTM kef.I  Fuel '"C" 
Prem. Unleaded, Exxon 
Reg. Leaded, Exxon 
No. 2 Fuel. O i l  

(g) Gasohol' (10% Ethanol) 
) D i s t i l  l ed .  Water 

. .  

United States T ing Company, Inc. a 
Bridgeport Chemical Corporation- 

. 
z 

! * . :. (1 

c 

1 ! 
Barcol Hardness. Model #935 .,. . . I  

Resistance t o  Reagents: 
I 

t >  . *  A f t e r  Immersion @ 73°F f o r :  
One (1) Month Three (3) Months Six (6) Nonths Twelve (12) Months I 

90 
92 
92 
92 - 
90 
92 
8a 
a8 

91 

" 130 
130 
150 
130 
100 
140 

.. 130 
120 .~ 

90 
92 
91 
91 
90 
92 

. 86 
a7 

91 
90 
91 
90 

90 
03 

at? 

a7 

:i 
I 

. I  - 
' . . I  . 

> * -  ' ,. 

Resistance t o  Impact, Inch-Lbs 

Gardner Impact Tester Model B I G  1120, 4 l b  Head 

120 
120 

90 
120 

. 120 100 
100 120 - 120 
a0 

130 
140 

140 I 

. 140 
160 
100 
120 

.140 . 
100 
100 

. .  
. .  
.ASTM Ref,; Fuel "C" 

i - . .  .. <@]."Prem. Unleaded, Exxon [e:.) Reg.' leaded, Exxon 
' 3 )  No. 2 Fuel O i l  
i .  !',I &) Toluene . ' .  , ' 

i ( f )  Xylene ' 

D i s t i l l e d  Water, 

i a l  . (As.  Rec';),..'160 . in/ lbs (Max. Capacity) 

{.e:) Gasohol (10% Ethanol) 

7 s  ,, . I - 
--No Fracture, S l i gh t  Indentation. 

, .. . .  . , ,: .' c 

- .  

'~ I . :  - 
I. 

. .  

.. . 

- *  . .  



J United States TestKJ€ornpany, Inc. 
Engineering Services Division 

1415 PARK AVENUE - HOBOKEN, NEW JERSEY 07030 201-7922400 

REPORT OF TEST 

84800 

LIENT: 

SUBJECT: 

Bridgeport Chemical Corporati 
2610 N.E. Fifth Avenue 
Pompano Beach, Florida 33064 

~poxy Coating system 

REFERENCE : 

.on 

NUMBER 

June 28, 1984 
Referenced Document No.4 
Swanson Service Corp. 
Report October 9, 1984 

Bridgeport Chemical Corporation, Letter dated February 14, 1983 

SAMPLE IDENTIFICATION: 

One (1) sample o€ material submitted and identified by the 
Client as': 

~poxy Coating GA27P 

0 TEST PERFORMED: 

The submitted sample was tested for the fo-lowing properties -..i 
accordance with' Standard Laboratory Procedures using the A.S.T.M. 
Test Methods listed below as guidelines where applicable. 

Property Test A.S.T.M. Test Method 

1. Bonding Strength 

2. Resistance to Reagents 
(Immersion 73OF) 
(a) Flexural Properties 
(b) coating Integrity 

(c) Barcol Hardness 
(Dimensional Stability) 

Std. Lab. Proc. 
(Elcometer Model #'lo6 
Adhesion Tester) 

ASTM D-790 
Std. Lab. Proc. 

ASTM D-2583 

I 

I 

i 

SIGNED FOR T H E  COMPANY 

ge 1 of 9 y& \ 
Fra Pepe 
Assistant Vice President 

I nratories in: N e w  York Chicago Los Angeles 'Houston Tulsa - Memphis Reading Richland ... 
~.rn.oLT APPLIES ONLY 10 T H E  SIANDARDS OR PROCEDURES lDEkTlFlED A N 0  10 T N L  S A Y P L E t S l  TESTED THETEST RESULTS A R C  HOT NECESSARILY IhDICATIVE OR 
. E ) ( T A l I Y E  OF THE OUALl l lES  OF THE LOT FROM WHICH THE SAMPLE WAS TAKEN OR OP APPARENTLY IDtNTICAL OR S1MILA)I P R O O U C I I .  HOlHlNG CONlAlNED 
~ l E r O I I  S H I L L  L E A H  THAT U R l l C D  ST ITES l E S l l H G  COMPANY. INC.. COhDUCTS ANY a U A L l T I  CONTROL PROGRAM FOR T ) l l  C L l l h T  10 WHOM l H l S  TEST RE'. 
\ I Y u L D .  ULLCSS I r E C l F l C A L L l  SPECIFIED. OUR REPORTS A H 0  LLllERS A R C  FOR 1 H E  EXCLUSIVE USE Or T H E  C L l C h l  TO 'WYI(OM lHLI &Rt ADQRLSSED. 
L Y  .ID THE M A Y E  or THL U k l l E O  STATES ~ r s T l k C  C O Y P I N Y .  IHC. OR 115 SEALS OR I w s I C W I A .  A R C  N O I  TO BE USED U H D E l  C I R C U Y S I * H C C S  IN * O Y E R .  
:o l*E G E h C A A L  P U ~ C l C H D . M A ~  NOT BE U S E D  Ih A N Y  OTHER MANNER W l l h O U l  OUR PRIOR W R I l l L N  APPROVAL.  SAYFLLS k O l  DESTROYED Ih  T E S l l N C  . -. 



CLIENT: Bridgeport Chemical Corporation Number 84800 
0 

TEST RESULTS: 

1 

750  

- 

Bond Strength, psi 

Elcometer Model #lo6 Adhesion Tester 

- 2 - 3 - 4 _- 5 Average 

1000 500 '  1250 750 850. 

i 

Page 2 



. . .. . .. - . . . - - .. . - - .- . -  

CLIENT: Bridgeport Chemical Corporation 

TEST RESULTS: 

Modulus of Rupture, psi: 
12,200 (Initial) 

ASTM Ref. Fuel "C" 
Prem. Unleaded, Exxon 
Reg. Leaded, Exxon 
Diesel Fuel 
Toluene 
Xylene 
Gasohol (10% Ethanol) 
Distilled Water 
Methanol 
Ethanol 
10% Methanol 
20% Methanol 
50% Methanol 

Number 84800 

Resistance to Reaqents 

Flexural ̂ Properties 

After Immersion @ 73°F for: 
One (1) Month Three (3) Months Six ( 6 )  Months Twelve (12) Months 

10,900 
11,500 
11,500 
11,700 
12,400 
13 , 300 
12,400 
10,700 

12,700 
9,060 
10,600 
12,800 

124 000 

11,600 

12,700 
11,500 
11,300 
12,200 
12,300 
11,000 
9,800 
13,100 
11,200 
12,600 
12,300 

12,200 
11,800 
12,800 
12 , 600 
12,700 
12,000 
12,300 
13 , 900 
11,400 
8,900 
13 , 600 
11,600 
12,900 
12,900 

.12,200 
11,000 
12,400 
12,500 
11,700 
.12,100 
13,400 
10,900 
8,060 
13,900 

10,900 
11,400 

8,040 i 



CLIENT: Bridgeport  Chemica l  Coxporation 

TEST RESULTS: 

Res is tance  t o  Reagents 

Number 84800 

F l e x u r a l  ' P r o p e r t i e s  ( c o n t  'a) 

A f t e r  Immers ion  @ 73°F for: 
One ( 1 )  Month T h r e e  (3) Months Six ( 6 )  Months T w e l v e  ( 1 2 )  Months 

Modulus of E l a s t i c i t y ,  p si: 
7.93 x l o 5  ( I n i t i a l )  

5 a )  ASTM R e f .  'Fuel "C" K.70 x l o 5  
.b) Prem. Un leaded ,  Exxon 7.18 x l o 5  
d) Diesel F u e l  6.90 x l o 5  
f) Xylene 7 .81  x lo5 
g )  Gasoho l  ( 1 0 %  E t h a n o l )  7.46 x l o 5  
h )  D i s t i l l e d  Water 7.13 x l o 5  
i) Methanol  5.89 x l o 5  
k) 1 0 %  Methano l  6 .09 x l o 5  

, 1) 20% Methano l  5 .91  x l o 5  
m) 50% Methano l  6.97 x 1 0  

c) R e g .  Leaded, Exxon 7.39 x l o 5  
e )  T o l u e n e  7.45 x l o 5  

j) E t h a n o l  7.47 x l o 5  

5 7.10 x lo5 
7.72 x 10 ,  
8.14 x 10; 
7.14 x l o 5  
6.34 x l o 5  
7.48 x 10, 
6.71  x 10; 
7.75 x '10, 
5.32 x 10; 

6 .26  x l o 5  
6.46 x l o 5  
6.39 x 10 

7.74 x l o 5  

5 

8.15 x l o 5  7.92 x l o 5  8.31 x l o 5  

7.68 x l o 5  

8.39 x lo5 
6.58 x l o 5  
7.09 x l o 5  
6.96 x '10 

7.53 x l o 5  

7.53 x lo5 
7.99 x IO5 

7.77 x l o 5  
5.35 x l o 5  

5 8.26 x l o 5  
7.45 x 10, 
7.57 x l o 5  
8.54 x 10; 8.08 x l o 5  7.81 x l o 5  8.03 x lo5 7.63 x l o 5  5.82 x l o 5  7.98 x l o 5  6.97 x l o 5  6.70 x l o 5  6.36 x 1 0  



CLIENT: Bridgeport Chemical Corporation 
i 

TEST RESULTS: 

Number 84800 

Resistance to Reagents . 

Dimensional Stabilitx 

.After Immersion @ 73°F for: 
One (1) Month Three ( 3 )  Months Six (6) Months Twelve (12) Months 

Change in Weiqht, pct. 

ASTM Ref. F u e l  'IC" 
Prem. Unleaded, Exxon 
Reg. Leaded, Exxon 
Diesel F u e l  
Toluene 
Xylene 
Gasohol (10% Ethanol) 
Di'stilled Water 
Methanol 
Ethanol 
10% Methanol 
20% Methanol 
50% Methanol 

0.02 
0.05 
0.03 
0.10 
0.05 
0.04 
0.05 
0.05 
1.76 
0.07 
0.80 
0.68 
0.59 

0.08 
0.13 ' 

0.13 
0.12 
0.11 
0.13 1 
0.16 
0.84 
3.11 
0.08 
1.45 
i.i7 
1.33 

0.20 
0.11 
0.11 
0.13 
0.12 
0.11 
0.16 

3.78 
0.09 
1.45 
1.49 
1.54 

, 0.93 

0.25 ~ 

'0.18 
' 0.17 

0.19 
0.30 
0.94 
4.61 
0.07 
1.72 
2.11 
1.92 



. .  

CLIENT: Bridgeport Chemical Corporation Number 84800 
. 

TEST RESULTS : 

Resistance to Reagents . 

Dimensional Stability 

After Immersion @ 73°F for:  
One (1) Month Three ( 3 )  Months Six (6) Months Twelve (12) Month's 

Change in Dimensions,-pct. 

Length 

ASTM Ref. F u e l  'IC" 
Prem. Unleaded, Exxon 
Reg. Leaded, Exxon 
Diesel Fuel 
Toluene 
Xylene 
Gasohol (10% Ethanol) 
Distilled Water 
Methanol 
Ethanol 
10% Methanol 
20% Methanol 
5 0 %  Methanol 

0.04 
0.04 
0.05 
0.05 ' 

0.08 
0.06 
0.04 
0.06 
0.03 
0.06 
0.05 
0.13 
0.05 

0.05 
0.03 
'0.03 
0.01 
0.07 
0.04 
0.05 
0.05 
0.13 
0.02 
0.05 
0.11 
0.12 

0.05 
0.11 
0.08 
0.12 
0.03 
0.20 
0.16 
0.10 

. 0.15 
0.07 
0.11 
0.32 
0.25 

I 

I 

0.09 
0.06 
0.01 
0.03 
0.07 
0.05 . 
0.06 
0.19 
0.33 
0.09 
0.09 
0.24 
0.12 



CLIENT: Bridgeport Chemical Corporation 
1 

, TEST RESULTS: 

Number 84800 

Resistance to Reaqents . 

Dimensional Stability 

After Immersion @ 73OF for: i 

One (1) Month Three ( 3 )  Months Six (6) Months Twelve (12) Months ' Change in Dimensions, pct. 
Width 

ASTM Ref. Fuel "C" 
Prem. Unleaded, Exxon 
Reg. Leaded, Exxon 
Diesel Fuel 
Toluene 
Xylene 
Gasohol (10% Ethanol) 
Distilled Water 
Methano 1 
Ethanol 
10% Methanol 
20% Methanol 
50% Methanol 

0.02 
0.06 
0.08 
0.06 
0.02 
0.14 
0.10 
0.08 
0.20 
0.08 
.O .14 
'0.16 
0.08 

0.08 
0.04 
0.04 
0.04 
0.10 
0.10 
0.08 
0.25 
0.27 
0.10 
0.27 
0.22 
0.10 

0.06 
0.23 
0.41 

L 0.79 
0.13 
0.10 
0.51 
0.10 

' 0.40 
0.21 
0.28 
0.54 
0.16 

0.12 
0.04 
0.06 
0.12 
0.10 
0.24 
0.10 
0.21 ; 
0.52' 
0.50 
0.04 
0.19 
0.26 



0 0 0 

CLIENT: Bridgeport Chemical Corporation Number 84800 

TEST RESULTS: 

Resistance to Reagents . 

Dimensional Stability 

. After Immersion @ 73'F for: 1 

One (1) Month Three (3) Months Six (6) Months Twelve (12) Months 

Change in Dimensi 

3. Thickness 

t. - 

ASTM Ref. Fuel 'IC" 
Prem. Unleaded,' Exxon 
Reg. Leaded, Exxon 
Diesel Fuel 
Toluene 
Xylene 
Gasohol (10% Ethanol) 
Distilled Water 
Methanol 
Ethanol 
10% Methanol 
20% Methanal 
50% Methanol 

0.27 
0.37 
0.45 
0.37 
0.31 
0.42 

0 
0.10 
0.13 
0.23 
0.41 
0.. 75 ' 

0.54 

0.24 
0.88 
0.85 
0.46 
0.12 
0.12 
0.37 
0.28 
2.13 
0.19 
1.56 
1.14 
0.81 

0.28 
3.01 
4.81 
3.00 
0.96 
3.68 
1.90 
0.50 , 
5.82 
2.00 
2.30 
2.71 
2.51 

1.54 
0 

0.50 
0 

0.82 
0.56 
0.55 
1.18 
4.71 
1.09 
1.04 
5.28 
1.39 



CLIENT: Bridgeport Chemical Corporation 

1 TEST RESULTS: 

Number 84800  

ASTM Ref. Fuel "C" 
Prem. Unleaded, Exxon 
Reg. Leaded, Exxon 
Diesel Fuel 
Toluene 
Xylene 
Gasohol ( 1 0 %  Ethanol) 
Distilled Water 
Methanol 
Ethanol 
10% Methanol 
20% Methanol 
50% Methanol 

Resistance to Reagents . 

Barcol Hardness , Model #935  

After Immersion @ 73'F for: 
One (1) Month Three ( 3 )  Months Six ( 6 )  Months Twelve (12) Months 

93 

94 
9 3  
93 
93 
94 
9 1  
8 1  
92 
8 8  
E 8  
88 

9 3  . . 

I n i t i a l -  ( A s  Rec'd) Hardness 9 3  

9 2  
92 
9 2  
92 

94 

92 
83 
85  
85 

9 2  
9 0  
9 0  
90 
9 1  
8 8  
89  
9 1  
EO 
9 0  
80 
83  
84 

9 0  
89 
9 0  
8 9  
9 0  
9 0  
9 0  
8 8  
7 6  
90 I 

83 
80 
82 



664 WEST MAIN ROAD - P. 0. BOX 731 
EL CENTRO, CALIFORNIA 92244 

61 9 I3524832 
LICENSE NO. A418129 

, I  
January 10 ,  1985 

S ta t e  Water Resources Cont ro l  Board 
P. 0. Box 100 
Sacramento, C a l i f o r n i a  95801 I 

Honorable Board Member; , 

The requirement  f o r  vacuum t e s t i n g  of underground motor v e h i c l e  
f u e l  s t o r a g e  t a n k s  r e p a i r e d  through t h e  i n t e r i o r  c o a t i n g  p rocess  
was amended from l e g i s l a t i o n  e f f e c t i v e  January 1, 1985. To 
r e g u l a t e  a requirement ,  page 6.10 ( a ) ,  removed from l e g i s l a t i o n ,  
is c l e a r l y  c o n t r a r y  t o  t h e  s p i r i t  and i n t e n t  of t h e  l e g i s l a t u r e  
and t h e  l a w .  A vacuum t e s t  of 5 . 3  inches  of mercury on an empty 
t a n k  s e r v e s  no u s e f u l  purpose,  which i s  t h e  reason  it w a s  removed. 
A vacuum tes t  is  not  r e q u i r e d  on any o t h e r  t ype  of i n - se rv ice  
i n s t a l l a t i o n  and t h e r e f o r e  seems exceedingly d i sc r imina to ry .  
It  makes no sense t o  r e q u i r e  t e s t i n g  which serves no u s e f u l  
purpose,  i s  d i s c r i m i n a t o r y ,  and only  s e r v e s  t o  i n c r e a s e  t h e  c o s t  
of r e p a i r .  

The I n t e r n a t i o n a l  Conference of Bui lding O f f i c i a l s ,  p u b l i s h e r s  of 
t h e  Uniform Bui ld ing  Code, Uniform F i r e  Code, Uniform Plumbing 
Code, Uniform E l e c t r i c a l  Code, e t c . ,  recognize  t h e  American 
Petroleum I n s t i t u t e  as an a u t h o r i t a t i v e  body capable  of more t h a n  
adequate r e s e a r c h ,  t e s t i n g ,  and des ign ,  i n  a v a r i e t y  of i n d u s t r y  
r e l a t e d  areas. However, t h e  Water Resources Cont ro l  Board s t a f f  
seems t o  be d isa l lowing  i n d u s t r y  s p e c i f i c a t i o n s ,  g u i d e l i n e s ,  
accepted procedures ,  and p r a c t i c e s  because t h e y  are not  
”independent”.  Th i s  is lud ic rous .  The r e p a i r  of t a n k s  i s  
r o u t i n e l y  recognized by most p u b l i c  o f f i c i a l s  if i t  i s  accomplished 
through n a t i o n a l l y  recognized engineer ing  p r a c t i c e s ,  such as 
API p u b l i c a t i o n  1631. API p u b l i c a t i o n  1631 i s  s p e c i f i e d  i n  t h e  l a w ,  
e f f e c t i v e  January 1, 1985, as be ing  an accepted and recognized 
method of r e p a i r i n g  underground motor v e h i c l e  f u e l  t a n k s .  

The removal of t h e  use  of t h e  API monogram, page 3.41-2 (60,  and 
t h e  r e f e r e n c e  t o  API 1631 on page 6 . 8  ( b ) ,  though c o n s i s t e n t ,  
seems t o  be t h e  s t a f f ‘ s  s ta tement  t h a t  t h e  petroleum i n d u s t r y  i s  
n e i t h e r  capable ,  adequate ,  n o r  r e s p o n s i b l e  enough t o  develop 
practices and procedures  Bo e f f e c t i v e l y  p o l i c e  and monitor 
themselves .  One would conclude from s t a f f  p roposa l s  t h a t  t h e  
petroleum i n d u s t r y  has  nothing t o  l o s e  and t h e i r  own r e g u l a t i q n s  

Received 0 i 5 

JAN 1 5  
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. '  : - .  ~ a r e " b u t - . c o n f e t t i .  ,:No,, ' the  pe t ro leum 'ind.ustry :h t s . f ' a r : , too  great:,; j.; 

;the , indus t ry  : .wi tk ;  ,t.he.,mosti expe5ience ?in- contai+ing motor v e h i c l e  1.. :.. . . .  I ~ ,. 

f u e l s ,  . - t he re fo re ,  _haeardous 'substances,:- to   have sbme:"say. i d  tge.  

~ ~ ' u p g ~ a t i i n g ~  .of . t a n k  .. stbr,age. . .  .: . .  , 2 ,  ,. 

b. ' '. a , . f i n a n c i a l ~ - s t & e : ' t o  l e t  .some .rekul?tor;y .agen-cy-.remove them from ., - 1  , '  

,. - r e s e a r c h ,  ,:design, - a n d ' t e s t i n g . '  We-would.,p~o,po'se,: a>  reinstatement'.^ : - I . ' ' ". - . 
^ .  of t h e  wording.,rrAPI monogr'am". on-page':3.42 :(.6).. c-P1.eas,e al low ' .  

development of. requi rements  :and reconpendat ions '  ..... ,on.; t h e  continual '  . ~ ., 

. ,.,. , 

, $ .  - . ,. 
. - . . .  

, ,  
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. .  , . I  
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. ,.., .*. . . , ,  - ,  

. 
, &. 

'1 . 'The r eke rence ,  ..page 6';6i,.(v);. t o  a ' f a 2 1 u r e  wi th in  six ( 6 )  . inches '. . ,  
.-.''$ .of a.  s e q , , o r  weld . i s  ~someGhat new. - . W e  have,.not ' s een  -.any enginee?in.g . . . .  j . , '  

data":supporting t h e  .r.econmiendaTion! :of. such cr.iteria :fo.r t h e  d e n i a l  " _. t l i  , . I .. .- . . .  - - .. i .of.';a .repair..'-'.often'-times: a ' ~ e a k - ' m a y  'occur.' ,in-.a .seam-;o?., w;eld'. . . .  .. - 
' , ,%' 

. I .  

I, 

. . . .  
Because o f -  a l o c a l i i e d ,  ,pinp,oint. wela. abber ra t ion , :  and . ,wi l i   not , 

be ,dUe'"to an overal ' l  d e t e r i o r a t i o n   of the.';weid.,. .The we'l,d'-.may ' -  

zu 
. . .  

. .  
. ' :. ~ . . .  ,remain 's't'rong . thobgli:,,t,here 'be .-a; qif+or. .~perf oration':- ... APp- >631  is.,, . T . . . . . . .  . , * '  

. .very clear..as. t o  ,what ' cpndi t ion~s  a,r'e ' o r  are .not re ,pairable , .  . .Is - .  . . . .  :. 
-petrol~eum i n d u s t r y ?  , T o ' r e g u l a t e  (is' one.  baTlgame, '.to . s p e ~ c i f y ,  ~ . . 
.design o r  repair*er'<teria 'seems, t o  :be lanother .   ballpark^. ' ~. 
S p e c i f i c a t i o n s  .nekd'-to be  left^.' up. ' to  t h o s e  .w,ith'f<lrst :hand f i e i d  1. --:' . . . . . .  . .  

- 
.. 

, a .  

* - , .. .... I 

::staff capabIe and 4sa l i f i ed ; ' t . o  wr i te  s p e c i f i c a t i o n s  :f.o.r the- : .: 
., 

- . . .  
. . .  . . . . . . . .  

., , . 
r .  I 

* .  . >  . I  , 
'. 

. . . . .  I ;  ..I -, 1 . ' ' 

. . .  - .  . .  
- #. . .  . . . . . . .  . . . .  

~. 

. :. . .  , .  
* '  'experience., not .  j u s t  heaysay-evidence I . . ,  + I -  . .  I .  

, _ j , _  ..,, - ..,, . , ' .  - I .. ' '  

., , . .  
r i  , , .  - .  , I : . _  

- C e r t i f i c a t i o n  by -,an independent . t e s t i n g  labora tory .  i,s'unn-ecessar.y ,:'; '-  .' . -  , 
.. 

' 0 , onerous ,. bu,rdens,ome,, rand:..o.Se.rly"costly.. To require certif.icati.on.: . .  

. ,  .. ~ '. .~ s u c c e s s f u l l y  con ta in ing  hazardous ma te r i a l s :  is...re'qui'r.irig'.an . ou t l ay  : . ,  , 1, 

 to^ grounding all .~Boeing ,7417's, u n t i l  t ':is.-ceftifiedl as, A an,:a. ircraft ' . ,  . I  .- . ~ :  . :. . 

.of hours  of 'znf l i g h t  <.s,eryice.  .. .The: su,ccess ,of :'tank, l i n i n g s  .is . . . .  ' .  
welp' documented, a 1e.w ;than .o$e-h$lf' o,f one perce.nt f a i l u r e  ' : ~ r a t e  -w.ithy'oyer !ar&iarte.r,~.pft ..i.., L. a .miXlkon i n s t a l 1 a t i o n s ' : ~ a t  s e r v i c e  . *  . ,- ~ ' 

' s t-ationsTalone'  . .Bdreaudratic r e f u s a l  t o  recognize  and aeccept :an..- , -  

... 
I - .  , ~ 

. , . ,  . - .  .. , . 
, .of. a .p rocess  .khat ,has qve r . ' t h i r ty :  $303 :.years .experience,  

. _  -. . 
, , of , '  funds ,$o  sa t i s f . y  ;som'e, s3aff,  m e m b  s.' I .cu,ri 'osify .a@ -is. +rt;amount*' : ,. .: , .I 

c .  . s u i t a b l e  f ,or  . c a r r y i n g  passenger.s'  anq 'Aargo ;when t h e ?  ha&.ni i l lkons . . . . .  :.. . -  . 
- .  I .  , ~ , ....... 

- ' , 

- . .  
! 

.. :..c , ! . '  ..~,,," .._ & _  . C. . .  . . . .  . . .  

- . . . , . . -  I~ ,~ ., . . .  capab le  of - c o n t i i n i n g  some ' s p e c i ~ i e d ' - p ~ o d u c ~ . .  r j  The . inspect ions$ Wi~lT 
.still. be lef-t t o  t h e '  l oca l '  'agency t o  ,.,ensure.;.a~heren,ce. to- c e r t i f i e d  : , 

s - p e c i f i c a t i o n s  or nat ional ' ly  . recognized hng5neering ,pr~act~ices, 2. +,.', , -. . - ~ n  ,; *; . 
i \ ' . . .  ,". Tanks, r e p a i r e d  through. ,the' . i n t e r io r ; ' co~a t ing  p r y e s s .  r o u t i n e l y  have. . . . . . . . . . .  . .  

- a._mini.mum-lo$: a ten ,  (10) .yea31  guarantee^. 
of time, :money,. .and 0,rgani'zation;' there',;is ,no t e s t i n g :  1aboratoqy.A.n . . I  .-  ' * .- . ' 

. the  worJd ,capable  of certi-fying,:each'.and.:ev.ery . t ank  . . . .  y e p a i r ' o r '  l i n e r  ,. 

,, ' 
I ... ' 

. , -! * .  . 

*Du,e- t p  massive requirement.s,-  I. . . 

. ,-: . I. . 
.. . .., . . .  - . II:, 

. ,  . . : : . . ! I  . ~ ! ?  

, .  , '~ , i n s t a l l a t i o n . -  . . , , . . I  .., . ',, - .  , . , ' .  , . 
. .  
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.- 
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 el$. upon . the  l o c a l  :agency t o '  i n s u r e  f,i'eld i n s t a l l a t i o n s  .,are 

p r i n c i p l e s ;  - ,Un t i l  : :rec,ently 'Underwci-te.rs- Labora to r i e s  have 
maintained. t h a t ,  They would -not.. .ce,r.tify .or-  l . i s t : - r the , l i n ingLproceks  

'of .coatings,: , '  ~. 

-Underwk,iters 'Labora tor ies ;  Factory  'Mutbal; etc.;, : con.&&ektly,, ;.. .: .I' ,: : 

, .  
~ . ,  i .  ' 

- <  I accomplished . ,according to:. n a t i o n a l l y  r,ecognized'?engine'ering ~ - .  . - 
L -. , 

. *  1 ' '  I 2 ,  

. .  .:. -. 
because ,  o'f . the  inunierablk. k a r i a b S e s  ,always f o u n d  .in.:,field-appli,cati@s: ~. . .  ,;..;.. . . I 8  , .. - i  / .  . , . <  . .... ' _  . - I ,  . ' -  . " . L  ' .  -.: -. . .  

, . '.>' . . 
< . ' -  
.~ . ,  , .  . ,. ~ 

- 
', . 

. , . .  
..*.: ,; 

. .  . .  . .  
. , * . - I  '?, - . .  

~ , I  

. ,  
? ,  . ,  
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\ 2 %  
\ye, recommend t k a t  .$ou:,not' a t tempt  t o  change-,-the: le t ter  nor' t h e -  . ,  _ .  
i n t e n t ,  of , l eg is la ; t ion .  

no doubt. t h a t  l e g i s l a t i o n  ;has :removed .t,h&. vacuuin t e s t  r equ i r emen t .  .~ i :~ .  :.. 

d r a f t  ,of August .198,4,; ar-e, c o n s i s t e n t  .with;:the sp i r i t , .  and . : i n t en t .  : ' e  : 1 

I n  conclus ion ,  no pmentioh.lwas :made"'that.. s u b s t a n t i v e  'changes $ere:' . _  ; * ~ ,  . . % I  I 

s u r p r i s e s .  . To,'sp,ring: s u b s t a n t i v e  changes. .without '  t h e  appropr i a t e '  ' . '  

public-compen't .per io+ is. at..$est an ' ,oversight and :a-t':worst ' -  , , .~ 

i l l e g a l .  , b.T,li& 'November ..9;, :and December -28, . . ,  1984 t d r a f t s  c l e a r l y - ~  . .  - 

be d e l e t e d '  &and. n o t ,  adop'ted: 2661,..,--,.c.. 1;. '2. , B'. ,' 7.: ; 2662.., , d, ; afi'd . - .- . -  L ' , 

,Legi'slat?Lon : c l e a r l y  s ta tes  ,,a  method of ;-:* .... 
r e p a i r  i s . - a c c e p t a b l e  ;if c o n s i s t e n t .  yith-^&I '163L. .. .There ..can.:be, 

Z t -Gi s  an i r r e l e v a n t  :measure:' ".'The'';staff''re,Eoie-n?iations 'in'".the-' . ~. 

of the l e g i s l a t u r e : .  .This:'current d r a f t  'is no*'.:' '. .. b ,  . . . .  ' I 

bejcng made t o  t h i s ; s e c t i o n  p r i o r  t o , t h e  November'9: 1984 d r a f t  ~' c. . ., k. . I . ~ ! . -  publication.: ' .  .:T.h,e November 9.;. 19.84 d r a f t  ,cont,ained -not. a -few... 

a r e  beyond t h e .  S p . k i t  . a n d l i n t e n t  o f , ' t h e  , l eg i s l a tu re . . .  Wi th , th i s -  .... 
i n  ,.mind we urge' l the f o l l o w i n g  pbrt . ions.  of ' : the  'draift ,document., .. 

', .' 'I ;, 
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. .  , _  
. .  . ,  1 _ _  , . . .  

. .  . .  >. I 
, ~ . , (  , ,. ' .:! 

j !  ~I : _ I  !. . .; , 
I . _  , 

. . . . . .  
I '~ 

I ,  
? 1~ 

? ' .~? :'. 
. . . .  . 

i . ,  , - > .  ' 

a 1 I I .  
.. 

2663. , a..,,. (all '  .after>,'" . . . . . .  . ;.~''-. . . .  a r t ' i c l e , : 4  of this-subchapter") .  - . ' ,  .L 
Thank y o u - f o r  . . l i  t 'he,.~opportuni"by. . , .  . . .  t o  .comment .... I .. oh .$his . I  .important' 1. , : ,- !. . ' ma%tey:,. ~ 

.'.' . . ., ' 1  ; . T  . . . . . .  i , .. . ,* .... - . . . . . . . .  .. - .  Y .. 
. . -  . ,  .~ , 4 -  
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0 
October 15, 1984 

S t a t e  Water Resources Control  Board 
P.O. Box 100  - .  . 
Sacramento, C a .  95801. 
A t t :  Harold S inge r ,  Div. of Tech. Se rv ices  

Re: Proposed Regula t ions  Governing TJnderground 
S to rage  Tanks of Hazardous Mate r i a l s  

- -  .~ ~ . . ~ Dear M r .  Singe r ,  
I n  accordance wi th  t h e  Notice of Proposed Rule- 

making of t h e  s u b j e c t  mat te r ,  t h e  fo l lowing  comments 
a r e  submit ted i n  , favor  of t h e  small bus iness  owner/ 
ope ra to r .  

a. Comment. I n  southern  C a l i f o r n i a  (San Diego County) 
t h e  A i r  P o l l u t i o n  Con t ro l  D i s t r i c t  (APCD) r e q u i r e s  
a p r e s s u r e  check of underground gaso l ine  t anks  and 
l i n e s  a t  t h e  i n i t i a l  i n s t a l l a t i o n .  This  t e s t  is 
made by au tho r i zed  personnel  t o  determine i f  t a n k s  
-and gasol i l le  l i n e s  a r e  l e a k  proof .  A copy of t h e  
t e s t  r e p o r t  i s  submitted t o  APCD by each f a c i l i t y .  

Recommendation, That t h e  APCD p r e s s u r e  t e s t  f o r  under- 
ground gasolkne t a n k s  be accepted by t h e  S t a t e  Water Re- 
sources  Cont ro l  Board t o  determine i f  systems a r e  l e a k  p roof .  
The rea f t e r  p r e s s u r e  checks be r e q i u r e d  every f i v e  y e a r s .  

ground t e s t i n g  equipment 

_. 

b. Comment, The s t a t e  has  es t imated  t h e  c o s t  f o r  t h e  
ins ta l la t ion  of vadose 
p e r  f a c i l i t y  t o  be $5OOO.OO. This  is considered 

an excess iye  c o s t  f o r  small bus inesses .  
- 

Recommendation. That small bus inesses  owners/ - 

opera to r s  whose underground t anks  a r e  l o c a t e d  on ltind 
n o t  a f f e c t i n g  ground water be exempt from t h i s  Gadose 

j a c e n t  t o  ground water  t h a t  is  u t i l i z e d  by t h e  l o c a l  
popula t ion ,  t h e  s t a t e  should pay f o r  t h e  i n s t a l l a t i o n  of& ,(\ 

ground t e s t i n g .  For  small bus inesses  having tanks  ad- '+ ."& 
&$ 

- & . .- 

0 
. -  
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ENClNlTAS CAR WASH 
a(714) 236-1522 293 N. El Carnino Real Encinitas, CA 92024 A Clem Car.Riins Bcflcr , 

vadose zone t e s t i n g  equipment. For f u t u r e  f a c i l i t i e s  

ope ra to r s  would be r e q u i r e d  t o  i n s t a l l '  t h i s  monitor ing 
equipment a t  t h e  owners expense. 

- 
i n s t a l l i n g  underground g a s o l i n e  tanks, small bus iness  - .  

C .  Comment..All ope ra to r s  of underground s t o r a g e  
tanks  should maintain d a i l y  r eco rds  o f  contained 
f l u i d s  using measur-hg devices  such as d i p  s t i c k s  
wi th  ga l lonage  conversion c h a r t s .  This should 
s a t i s f y  t h e  S t a t e  Water Resources Board's pro- 
posed r e c o r d  keeping requirements .  

Recommendation, None, 

Respec t fu l ly  submit ted,  

owner/operator - 
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H I 
2230 LARKSPUR LN. 
REDDINC, CA-- 960@2-- 

916-221-6788 - 

- c  

. 

Mr. Harold Singer 
Division of Technical Services' 
State Water Resources Control Board 
P.O. Box 100 
Sacramento; Ca. 95801 

Dear Sir: 

. .  

. .  - 

A s ~ a  concerned businessman I have heard of the proposed Regulations 
concerning underground storage of gasoline, -of which I have .installed a 
500 gallon underground tank, I am concerned about the regulations and the 
requirements you are proposing. 

- 
.~. 

I 

This tank allows us to  operate more productively and safely due to 'the 
fact that we are in retail sales of Honda Motorcycles, I have found in the 
past when we did not have 'such .a facility that we had to transport gas in 
5 gallon cans towervice new units, consequently.we had a-big fire hazard 
with fuel ,511'5 gallon .-c,cn3 stored in our service  area.^ _. 

.. . e .. ._ 

We have this tank for the convinence and safety of the personnel and 
our customers, to implement restrictions on-the storage of gasoline would 
make it to costly to the business and very hazarderous to the persqnnel and 
customers. 8 

Therefore, I oppose the severe restrictions for underground tanks as 
being costly. No one wants to contaminate our underground water supply. 

I am for some restrictions but lets not go overboard. Please le_t me 
know-the decision on-this matter as soon as possible. 

.. 

.. . 
- Regards, 

- 
Received 012 

QCT 191984 -p~ J - -  : 
. ~ - .  

cc: ack Reiser - 
Redding Oil 

- 

! . 
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SOUTH WESTTANK LINERS, INC. 
J. R. SESSIONS 

P. 0. BOX731 -ELCENTRO,CALlFORNlA92243 

I 

State Water Resources Control Board 
Harold Singer 

Sacramento, Ca 95801 
P. 0. Box’ 100 
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October 19, 1984 

State Water Resources ir 

Post Office Box 100 
Sacramento, CA. 95801 

Attention: Mr. Harold Singer 

Control Board 

Division of Technical' Services 

Gentlemen: 

Thank you for the opportunity to review the proposed regula- 
tions governing underground storage of hazardous substances 
(to be codified in Subchapter 16 of Chapter 3, Title 23, Cali- 
fornia Administrative Code). This District supports your 
efforts to control and monitor the storage of hazardous wastes 
in underground tanks in order to prevent the contamination of 
ground water quality from leaking facilities. 

0 
.-  

The Central and West Coast ground water basins of Los Angeles 
County are a vital part of the wa.ter supply for a highly urba- 
nized area with over 3 million population. The Central and 
West Basin Water REplenishment District is the. public agency 
responsible for ground water replenishment within these basins. 
In carrying,out its responsibilities the District may,take any 
action neces$&y to protect or prevent interference with water, 
the quali.ty thereof, or,water rights of persons or propezty 
withkthe District. We, there€ore, have major interest re- 
garding the impact of hazardous and non-hazardous wastes on 
ground water quality. 

Our major area'of colicern with these regulations is the require- 
ment that exploratory wells (for determination of depth .to 
ground water) extend into confined aquifers. (Sec.%2647 (d) 

,.. ( 6 )  (c) 1 .  A significant portion of the ground water .in the 
Central and West Coast Basins i s  contained within confined 
aquifers. Our experience with a number of Leaking underground 
tank facilities has shown that the overlying clay aquicludes act 

. . '  

-0' . 

a 

1 
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-. 

a s  a n a t u s a l l b a r r i e r  t o  v e r t i c a l  noyer ien t  o f  h a z a r d o u s  w a s t e s  
i n t o  th.e u n d e r l y i n g  ground w a t e r .  A c c o r d i n g l y ,  i t  i s  o u r  
p o s i t i o n  t h a t  p e n e t r a t i n g  e x p l o r a t o r y  o r  m o n i t o r i n g  w e l l s  i n t o  
a c o n f i n e d  a q u i f e r  would p r o v i d e  a v e r t i c a l  c o n d u i t  f o r  l e a k i n g  
haza rdous  w a s t e s  f a c i l i t a t i n g  t h e  c o n t a m i n a t i o n  of  t h e  
u n d e r l y i n g  ground w a t e r .  

T h e r e f o r e ,  we recommend t h a t  t h e  r e g u l a t i o n s  be changed t o  
p r o h i b i t  t h e  p e n e t r a t i o n  o f  c o n f i n e d  a q u i f e r s ' b y  e i t h e r  e x p l o r a -  
t o r y  o r  m o n i t o r i n g  w e l l $ l > v I n  any c a s e ,  t h e  r e q u i r e d  d e s i g n  o f  
m o n i t o r i n g  and e x p l o r a t o r y  w e l l s  f o r  h a z a r d o u s  underground t a n k s  
might  b e s t  be h a n d l e d  on a case-by-case  b a s i s  u t i l i z i n g  per form-  
ance  r a t h e r  t h a n  d e s i g n  s t a n d a r d s .  ''. 

Very f r u l y  y o u r s ,  
-. - 

C e n t r a l  and West B a s i n  K a t e r  
Replenishment  D l s t r i c t  

G e n e r a l  Manager 

JGJ/eb 

--- .__ ... 
--._. - I , .  
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7807 Convoy Court, Suite 11 0 - San Diego, California 921 1 1 - (619) 565-6580 

October 16, 1984 

Mr. Edward C. Anton, Chief 
Division of Technical Services 
State Water Resources Control Board 
P.O. Box 100 
Sacramento, CA 95801 

Subject : 

Dear Mr. Anton: 
I understand that you are responsible for developing regulations to 
implement AB 1362 Sher Bill. From my experience as a corrosion engineer 
I do not believe that the current draft of these regulations are in the 
best interest of the citizens of the State of California. I believe 
there are acceptable alternatives to "secondary containment" that will 
not have such a tremendous cost impact to tank users and ultimately, 
consumers. I also believe that the requirements for monitoring wells is 
not only excessive but also may be counterproductive in your efforts t o  
keep the state's water resources clean. 

It appears that action on this whole matter was somewhat hasty. 
Accordingly, I ask you to slow down the proceedings and allow time and a 
suitable forum for alternate points of view to be thoroughly presented 
and assessed. 

Thank you for your consideration of this matter. 

Underground Tank Regulations to Implement 
AB 1362 - Sher Bill 

~ 

Sincerely, 

a4h1= 
Donald M. Waters, P.E. 
Corrosion Engineer 

EAD4/pl 
841 231 

cc: Bill Stead Received DTS - 

OCT 191984 

Water and Wastewater: Flow Reduction. IA .Wale, Loss Studies Operallon and Management 01 Treatment Planls * OKM Manuals. CDllMlOn EnglneBrIW 
ALBANY, NY -ATLANTA. DETROIT. HELLERTOWN, PA. MANCHESTER, NH - MEMPHIS. MINNEAPOLIS. OCEANCITY,NJ. PHILADELPHIA -SANDlEGO*SANFRANClSCO 

A fivbridiary G+ Comgagnk G-do d s  clur' 
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October 16, 1984 

Mr. Harold Sinaer 
DIVISION OF T E ~ H N I C A L  SERVICES 
P.O. Box 100 ' 

Sacramento, CA 95801 

RE: Proposed Regulations/Underground Storage 
' . I  

1 
, .  

3 
t I ,  Dear Mr. Singer: I .  

Unfortunately, due t o  a prior commitment, I will be unable t o  express 
'my views personally a t  .the October 23rd meeting. 

Everybody is for  clean a i r ,  water, ear th ,  e t c . ,  b u t  a t  what cost  and 
l imitation. Everything is a compromise and this issue is no d i f -  
ferent .  
past contamination ( i f  any). We are  having a d i f f i c u l t  time just 
s u r v i v i n g  now. 

Also, we strongly urge you to  not go beyond the in ten t  of Bill 1362. 
Be reminded tha t  whatever problems ex i s t  today ( i f  any), i t  -- d i d  not 
happen overnight. We should  go about our problem solv ing  i n  the 
same manner. 

Sincerely, 

EXECUTIVE WINGS, INC. 

We can, not afford the catastrophic,monetary e f fec t  of  a 0, 

& on Wei man. 
President 

RW/gd 

enclosure icaceived UPS 

OCT 1 81984 

4985 East Anderson Avenue, Fresno, California 93727 
Phone (209) 252-1951 . TELEX NO. 355333 
FULL LINE CESSNA DEALER- FRESNO AIR TERMINAL 
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525 WEST THIRD STREET. HANFORO. CA 93230 * (209) 582.02'11 

a 

. . A .  

October 10, 1984 ! 

SUBJECT: ADOPTION OF PROPOSED REGULATIONS GOVERNING UNDERGROUND STORAGE OF - '- ' 
'; z . ,  >'.. . . J- * 

' * >  . 
i' % 

HAZARDOUS SUBSTANCES BY TIfE STATE OF CALIFORNIA WATER RESOURCE . 8 .  I 

CONTROL BOARD SI ' , I  
: 

Dear Customer: 

4 Important regulations affecting your business are about to be adopted. 

Please take E couple of minutes to read this nnd i f  you can attend the meeting 

or make written comments, it will be well worth your  time. 

The recent passage of the Underground S i . o r o ~ c  oT Hazardous Substances Act 

("Act")  is the most important California 1el;isla.tion in the last 25 years that 
will opecationallv and financiallv affect anvcpe awning snd/or operating a 

storage tank used f o r  storing fuel, solvent.s, o i l ,  etc. like vourself. Even 

more important ace the proposed regulations ("regs") prepared by the State 

Water Resources Control Board implementing this QCt. In our opinion, and in , - .  

h :' b.  . 

I 

1 

I the opinion of various associations such as California Independent Oil 
I .  f '. 

Marketers Association (CIOMA) and Western Oil and Gas Association (WOGR) 1 the.' 
proposed regs go far beyond the jurisdiction y,rnntqd to the Board by the Act. . . '  

I 

I 

To comment in detail on the proposed regs would be a sizeable task,, 
WOGA's comments and recommendations exceed 50 pages. Every page includes 

important c1:iticism and constructive commont. 

with even the simplest set of regulations; however, eiven a reasonable time 

t . ,  
It wi.11 be expensive to comply' 1 

10/84 

MEMBER OF.THE ULTAAMAR GROUP OF COMPANIES 

I 

GAR-02831-1 
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f r ame ,  most companies and i n d i v i d u a l s  a f f c c t e d  would bo n b l e  t o  comply, The 

proposed rcgs, however, are  n o t  s i m p l c  and 80 Tar beyond t h e  j u r i . s d i c t i o n  

g r a n t e d  t o  t h e  Board by t h e  Act. T h c  proposcd cogs as t h e y  now s t a n d  would 

l i k e l y  cause enormous e x p e n d i t u r e s  and thr2atc .n  I;he s u I z l v a 1  of  many companies 

who own and /o r  o p e r a t e  undereround trlrlks. What iol.low!; i s  b u t  a v e r y  f e w  of 

o u r  c o n c e r n s ,  and most i m p o r t a n t l y ,  what you can do t o  h e l p  c o n t r o l  t h e  

p o t e n t i a l l y  inunense cos t s  t h n L  all .  w i l l  i n c u r .  

To b c g i n  w i t h ,  cornpliancc m u s t  bo a C C O m p l i s l l C d  by J u l y  1, 1985,  y e t  the 

f i s c a l  impact s t u d y  p repa red  by t h e . S t a t e  al'Lows Lor  a f ive -yea r  

+ . implemen ta t ion .  The  six-month t i m e  frame f o r  compliance i s  u n r e a l i s t i c  and , ,  
does  n o t  a l l o w  f o r  a l t e r n a t i v e s  t o  be c o n s i d c r c d ,  l e t  a l o n e  implemented. 

I 

One s e c t i o n  of t he  proposed regs s t n t c s  t h a t  onc of t h e  o b j e c t i v e s  of  t h e  

m o n i t o r i n g  program is  " t o  dctcrrnine if u n a u t h o r i z e d  r e l e a s e s  have o c c u r r e d  i n  

t h e  pas t " .  In a n o t h c r  s e c t i o n ,  t h e  pr0poscd rcgt :  s t a t e ,  t h e  s o i l - t e s t i n g  

r equ i r emen t  i?; e x p r e s s l y  d e s i g n e d * " t o  detecrninc i C  p r i o r  usage of  t ho  

undcrground ?torage t ank  has r e s u l t e d  i n  an unuu tbor i zed  r e l e a s e . ' '  I n  

c o n t r a s t ,  t h e  main s e c t i o n  in the Act. r c l i o d  u p o n  by the Board a s  a u t h o r i t y  i n  

t h e  proposed r c g s ,  speaks  o n l y  of "a m o n i t o r i n c  :;y!;tc?m c a p a b l e  of d c t e c t i n g  

unau thor i zed  r e l e a s e s "  of  t!azardous o u b s t a n c c s .  i iothing i s  s t a t e d  i n  t h e  Act 

r e g a r d i n g  p a s t  o r  h i s t o r i c a l  u n a u t h o r i z e d  reloasos.  T h e  c o s t  t o  c l e a n  up 

h i s t o r i c a l  r e l e a s e s  can e a s i l y  r u n  i n t o  . t h e ~ o f  t housands  o f  d o l l a r s .  

eC 

T h e  Act s t a t u t e  r c g n r d i n g  mon i to r ing  of Lmks i n s t a l l e d  p r i o r  t o  

Janua ry  1. 1984 allows f o r  " A l t e r n a t i v e  methods of nioni tor ing t h e  t a n k  on a 

monthly o r  more f r e q u e n t  b a s i s  t h a t  may be r e q u i r e d  by t h e  l o c a l  agency." 

However, t h e  proposed regs l i s t  a number of mon i to r ing  methods,  all of w h i c h  

are required f o r  e x i s t i n g  t a n k s  ... a g a i n  v e r y  c w E i v e  and c l e a r l y  n o t  w h a t  

was i n t e n d e d  by t h e  s t a t u t e .  Exarnp1.e~ such as t h c s e  a r e  th roughou t  t h e  

proposed r e g s .  

W h i l e  none o f  u s  want t o  con tamina te  t.he uriJcr~;round w a t e r  s u p p l y ,  t h e  

proposed r e g s  60 f a r  beyond t h e  j u r i s d i c t i o n  granl.cd t o  the Board by t h e  Act.  

These rcgs impose unnecessarv c o s t n  t h a t  can  t . h c a u g L t h e  f i n a n d i a l  s u r v i v a l  
L 

I 

of  a l l  of  u s .  I 

10/84 
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I '  

I ., 

on October 23, 1984 therc will bc a public hearing rclnting to these 

proposed regs. All interestcd persons are invited to attend. This hearing 

will be held at 1O:OO a.m. at the Resources Building, First Floor Auditorium, . 
1416 Ninth Street, Sacramento, California. \?e also encourage you to send your t 

comments, no matter how brief, to liarold Sis- Division of Technical 
Services. P. 0 .  Box 100, Sacraniento. California. 95801 (deadline for comments 
is October 7-7, 1984 at 5:OO p . m . )  - 

These comments will help control the potentially inunense costs that may 

be imposed on all of us. Your comments might briefly state your concern that 

the regs should not go beyond the jurisdiction granted to -the Board by Bill ........ 

You might also want to .indicate the fingncial impact of 'a. ' ? ,  
'. .I, :. I I :  , 

'l1362 o r  its intent, 
$lOO,OOO.OO t o  $200,000.00 clean-up of a "historical release".would have on 

your business. These letters of comment are important. They will emphasize ' 

the importance of the Board's Consideration of the analysis and alternatives 

presented by CIOMA, WOGA. California Manufncturcrs Association and others. 

RJL:.bl 

10184 

, , .  _I.._ 
.".. ................ 

Yours truly, 

BEACON OLL COMPANY 

/f)g-Q- R. . Lowe 

Vice President 

. r  



OCTOBER 17, 1984 

MR. HAROLD SINGER 
DIVISION OF TECI-NICAL SERVICES 
STATE WATER RESOURCES CONTROL BOARD 
P. 0. BOX 100 
SACRAMENTO, CA 95801 

DEAR MR. SIff iER: 

WE HAVE HEARD OF THE PROPOSED SWRCB STANDARDS AND PROCEDURES FOR PERMIT PROGRAMS 
FOR UNDERGROUND STORAGE OF HAZARWUS SUBSTANCES INCLUDING GASOLINE, DIESEL, N l D  
DRAIN O I L .  I N  SHORT, THE PROPOSED REGULATIONS GO WELL BEYOND THE INTENT OF THE 
LEGISLATION ON WHICH THEY ARE BASED. 

AS THE REGULATIONS NOW STAND, THEY ARE LIKELY TO CAUSE MONITORING EXPENDITURES 
SO GREAT THAT WE MAY HAVE TO CONSIDER REMOVING OUR TANKS. EVEN I F  WE DECIDED 
TO REMOVE OUR TANKS WE WOULD HAVE TO SPEND THOUSANDS OF DOLLARS TRANSPORTING 
THE TANKS AND ANY SOIL SmlWING HISTORICAL HYDROCARBON PRESENCE UNDER THE TANKS 
TO OUR NEAREST CLASS I HAZARDOUS WASTE DISPOSAL SITE WHICH IS I N  BENICIA. 

THE FINANCIAL RETURN WE ARE EARNING FROM THE UNDERGROUND STORAGE OF PETROLEUM 
PRODUCTS I N  NO WAY CAN JUSTIFY COMPLICATED AND EXPENSIVE MONITORING DEVICES 
PND THE POSSIBLE CLEAN UP OF A HISTORICAL SPILL OR LEAK ON OUR PROPERTY WHICH 
MAY HAVE HAPPENED BEFORE WE OWNED IT .  

NO ONE WANTS TO CONTAMINATE OUR UNDERGROUND WATER SUPPLIES BUT THE RECENT 
REGULATIONS DRAFTED BY THE SWRCB TO ESTABLISH STANDARDS AND PROCEDURES FOR 
PERMIT PROGRAMS IS TOTALLY UNREALISTIC. ALSO, COMPLIKNCE DATE OF JULY 1, 
1985, FOR TANK TESTING AND POSSIBLE INSTALLATION OF MONITORING WELLS NEAR 
OUR TANK IS COMPLETELY UNREALISTIC. 

1 1  

-__ _SINCERELY, . -  - .-. . 

DIVERSIFIED DISTRIBUTORS, INC. aP DAVE JENSEN 

GENERAL MANAGER 

DJ:DI 

Kecerved DTS 

OCT 191984 

DIVERSIFIED DISTRIBUTORS, INC. 
1440 Spruce Street, P.O. Box 835, Redding, CA 96001 - 916/243-2921 
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1101 CENTER STREET . -- . .  
- 

REDDING, CALlFORNlA~ 96001 
.. - PHONE 916/241-4631 

October -17, 1984 ~. 

~. Mr.  Harold Singer'. -~ 
Division of Technical Services 
State -Water Resources---Control 'Board ~. . .- - 

.. P.O. Box~l00 
Sacramento, California 95801 - 

~ 

. - .  - . ... 
- .. -. 

~. 

. - ~ . .  ~ - .. 
. -~ 

~~ 

. .~ 
-- . ~.. . 

Dear Sir: 
- 'In reviewing the -new proposed-regulations for monitoring - 

:= -underground fuel. storage tanks, I feel-'tEat the SWRCB-is far , 
exceeding the justifiable,scope of,the intent for-monitoring. . - .~ - -. 

.~ .. ~ - . . .  

Most .businesses today are using secondhand gro-kds and 
. . .~ - - ~  . .. "who" ~ kncws what was there before, 

.-. . . 

,I think the monitoring ,and maintaining of:.oecords on<. 
fuel storage and usage is a good idea. 
to keep i-t in-the realm of being reasonilble and financially 
feasible. in relation to all ;businesses large o r  'small and also 
in respect to state p d  cowty. 

"But" I 'thirik we have 0 - 
- 

... In the . -  end . .  it wixl-be John Q ~ 

.. - .  
. .  

. _  Public who pays the bill. 
- . .  . .  

..- 
. .  

-: .I.sincerely hope-.we caq approach this in a-more realistic 
manner than what I have seen proposedto date. .~ 

.. ~.. - 

- 
- .  . .  Boone's Wholesale 

- .  . .~ - . .  ~. . . .  
. - 

. -  
-~ .- . .~ .- - .. . - .  , -  

I .~ 

INS'TITUTIONAL FOOD - PAPER --FROZEN FOOD - JANlT0RlAL.SUPPLIES - . - 
_. ..~ ,. .- . ~. - . . .  

! 



General Offices: 7051 Dublin Boulevard 0 Dublin, California 94568 * (415) 828-0515 

October  17, 1984 J 

M r .  H a r o l d  S i n g e r  
Underground Tank Program 
S t a t e  Water Resources C o n t r o l  Board  
P.O. Box 100 . ' Sacramento,  C A  95801 

S u b j e c t :  Underground Tank R e g u l a t i o n s  - D r a f t  d a t e d  S e p t .  6, 1984 

Dear M r .  S i n g e r :  

We have r e v i e w e d  s u b j e c t  d r a f t  and f i n d  i t  . t o  b e  q u i t e  compre- 
h e n s i v e .  We f i n d ,  however,  a t  l e a s t  one i t e m  wh ich  s h o u l d  be 
r e f i n e d .  The p roposed  m o n i t o r i n g  r e q u i r e m e n t s  f o r  f u e l  t a n k s  a r e  
n o t  c o n s i s t e n t  w i t h  t h e  r e l a t i v e l y  m i n o r  p o l l u t i o n  h a z a r d  posed by 
i n d i v i d u a l  t a n k s ,  p a r t i c u l a r l y  s m a l l  t a n k s  and t a n k s  w i t h  a l o w  
volume usage. S p e c i f i c a l l y ,  t h i s  D i s t r i c t  h a s  seven  underg round  
t a n k s  wh ich  c o n t a i n  f u e l  and l u b r i c a t i n g  o i l .  The m o n i t o r i n g  
r e q u i r e d  f o r  t h e s e  wou ld  be t h e  same as  t h a t  f o r  l a r g e r  t a n k s ,  t a n k s  
w i t h  o r d e r s  o f  magn i tude  g r e a t e r  a n n u a l  usage, t a n k s  c o n t a i n i n g  v e r y  
hazardous  c h e m i c a l s  and t a n k s  a d j a c e n t  t o  w a t e r  s u p p l y  i n t a k e s .  
C e r t a i n l y  d i f f e r e n t  and more c o s t  e f f e c t i v e  m o n i t o r i n g  r e q u i r e m e n t s  
w i l l  b e  deve loped  f o r  t h e  l o w  r i s k  t a n k s .  We o f f e r  o u r  a s s i s t a n c e  
i n  development  o f  such  r e q u i r e m e n t s .  

f o l l o w i n g  expenses:  

Requ i rement  S e c t i o n  No. E s t i m a t e d  C o s t  

I n i t i a l  T e s t  

F o r  each D i s t r i c t  t a n k ,  t h e  d r a f t  r e g u l a t i o n s  wou ld  r e q u i r e  t h e  

. 
Leak T e s t i n g  2642 ' $  500 
S o i l  T e s t i n g  2644 1,500 

1,500 C o n s t r u c t  3 m o n i t o r i n g  w e l l s  2646 
Sub T o t a l  l n i t i a l  T e s t i n g  

D a i l y  I n v e n t o r y  2 643 $2,30O/yr.  
Weekly g roundwater  m o n i t o r i n g  2646 2,700-3,950/yr.  
Annua l  l e a k  t e s t i n g  500 
S u b t o t a l  a n n u a l  c o s t s  $5,500 - 6,550 

For t h e  D i s t r i c t ' s  seven t a n k s ,  t h e s e  c o s t s  wou ld  amount t o  
$21,000 i n i t i a l l y  and $38,500 t o  $45,850 a n n u a l l y .  These a r e  
p a t e n t l y  e x h o r b i t a n t  and u n j u s t i f i e d  and w i l l  a c t u a l l y  be g r e a t e r  
because t h e y  do n o t  i n c l u d e  D i s t r i c t  a d m i n i s t r a t i v e  c o s t s  n o r  l o c a l  

$ 3 , 0 0 0  

C o n t i n u i n g  M o n i t o r i n g  

I : '  

Received DTS 
s u r v e i l l a n c e  fees .  

APOLlTICALSUBDlVlSON OFT!-4ESTATEOFCALFORNIAA PROVIOESMUNICIPALTYPESERVICESTO CITIZENS OF AMAOOR-LIVERMOR fin 0 SA a R 9P4 M VALLEYS 

. .~ ' ~* 
- .. > ALAMEOA AND CONTRA COSTA COUNTIES. r 7 -; .. .t .. . , . 



Mr. H a r o l d  S i n g e r  
S t a t e  Water Resources C o n t r o l  Board 
S u b j e c t :  Underground Tank R e g u l a t i o n s  - D r a f t  d a t e d  Sept .  6, 1984 
Page 2 

Cos t  e f f e c t i v e  m o n i t o r i n g  must  c o n s i d e r  t h e  p o t e n t i a l  h a z a r d  and 
commensurate l e v e l s  o f  m o n i t o r i n g  t o  c o n t r o l  t h a t  r i s k .  The p o t e n -  
t i a l  h a z a r d  i s  d i r e c t l y  p r o p o r t i o n a l  t o  (1) t h e  n a t u r e  o f  m a t e r i a l  
s t o r e d  underground,  ( 2 )  t h e  q u a n t i t y  o f  t h a t  m a t e r i a l  and ( 3 )  t h e  
p r o x i m i t y  o f  s t o r a g e  t o  d o m e s t i c  w a t e r  s u p p l y  w e l l s .  The i n t e n s i t y  
o f  m o n i t o r i n g  must  b e  r e l a t e d  t o  r e l a t i v e  h a z a r d  and t h e  c o s t  o f  
m o n i t o r i n g  

is t h a t  c o n t r o l  s h o u l d  b e  r e l a t e d  t o  d i f f e r i n g  c o n d i t i o n s .  T h i s  i s  
t h e  b a s i s  f o r  h a v i n g  r e g i o n a l  boa rds  and i n d i v i d u a l  d i s c h a r g e  
r e q u i r e m e n t s .  The proposed r e g u l a t i o n s  v i o l a t e  t h i s  p r i n c i p l e .  
Where t e n s  o f  t housands  o f  g a l l o n s  o f  a c u t e l y  t o x i c  or c a r c i n o g e n i c  
m a t e r i a l  a r e  s t o r e d  c l o s e  t o  d o m e s t i c  w a t e r  i n t a k e s ,  e.g. as  
o c c u r r e d  i n  t h e  Santa  C l a r a  V a l l e y ,  t h e r e  i s  ample j u s t i f i c a t i o n  f o r  
i n t e n s i v e  m o n i t o r i n g .  However, where a r e l a t i v e l y  s m a l l  volume o f  
f u e l  i s  r e m o t e  f r o m  a w a t e r  i n t a k e ,  a l l  t h a t  c a n  b e  j u s t i f i e d  i s  a 
s a f e t y - n e t  l e v e l  o f  m o n i t o r i n g .  The proposed r e g u l a t i o n s  s h o u l d  b e  
r e v i s e d  t o  i n c l u d e  t h i s  s e n s i t i v i t y  t o  s u b s t a n t i a l l y  d i f f e r i n q  

A f undamenta l  p r i n c i p l e  o f  w a t e r  p o l l u t i o n  c o n t r o l  i n  C a l i f o r n i a  

- 
c o n d i t i o n s .  

This D i s t r i c t  has  seven t a n k s  l o c a t e d  c o n s i d e r a b l e  d i s t a n c e s  
f rom t h e  n e a r e s t  w a t e r  s u p p l y  w e l l s .  These w e l l s  a r e  used  o n l y  f o r  
s tandby ,  because s t a t e  w a t e r  i s  used i n  t h i s  V a l l e y .  The D i s t r i c t  
t a n k s  & r e  as  f o l l o w s :  

Usage 
Tank Tank V o l .  C o n t e n t s  AnGual D i s t a n c e  f r o m  

No. Gals .  A m t  Gals .  Purpose Water W e l l s  

w - 1  550 Waste O i l  - S t o r a g e  for p i c k u p  1 m i l e  
w-2 1000 G a s o l i n e  5,528 F u e l i n g  v e h i c l e s  1 m i l e  
w-3 1000 G a s o l i n e  3,475 F u e l i n g  v e h i c l e s  1 m i l e  
w-4 550 Lube O i l  840 Lube f o r  v e h i c l e s  1 m i l e  
w-5 4500 D i e s e l  5,341 V e h i c l e  f u e l  and 

s t a n d b y  power 1 m i l e  
L -1  100 D i e s e l  20  Fo r  emergency power 1.5 m i l e s  
F-1  550 D i e s e l  2,038 F u e l i n g  f i r e  f i g h t  

i n g  v e h i c l e s  
F-2 4000 G a s o l i n e  13,288 
F -3 500 D i e s e l  1 ,037 

I 
3 m i l e s  ! 

11 II II 3 m i l e s  
11 II  3 . 6  m i l e s  I1 

4 

D u r i n g  f i s c a l  y e a r  1983-84 * 



M r .  H a r o l d  S i n g e r  
S t a t e  Water Resources C o n t r o l  Board  
S u b j e c t :  Underground Tank R e g u l a t i o n s  - D r a f t  d a t e d  Sept .  6, 1984 
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Because o f  t h e i r  volumes, c o n t e n t s  and d i s t a n c e s  f r o m  d o m e s t i c  
w a t e r  i n t a k e , ' n o n e  o f  t h e s e  t a n k s  pose an i m m e d i a t e  h a z a r d  t o  wa te r  
s u p p l i e s .  There fo re ,  t h e  o n l y  m o n i t o r i n g  j u s t i f i e d  i s  t h a t  wh ich  
wou ld  p e r i o d i c a l l y  d e t e r m i n e  t h e  i n t e g r i t y  o f  t a n k s .  S e c t i o n  2642 
of t h e  d r a f t  r e g u l a t i o n s  p r o v i d e s  f o r  t h a t  d e t e r m i n a t i o n  w i t h  a n n u a l  
t e s t i n g .  T h e r e f o r e ,  i t  i s  recommended t h a t  a new s e c t i o n  (2611-c)  
b e  added t o  exempt : )  ! 

"Underground t a n k s  t h a t  a r e  o p e r a t e d  b y  l o c a l  p u b l i c  a g e n c i e s  
and a r e  used f o r  s t o r a g e  o f  g a s o l i n e ,  d i e s e l  f u e l  o r  l u b r i c a t i n g  
o i l ,  p r o v i d e d  t h a t  t h e s e  t a n k s  a r e  s u b j e c t  t o  S e c t i o n  2642 o f  
t h e s e  r e g u l a t i o n s . . "  

T h i s  r e f i n e m e n t  wou ld  p r o v i d e  ' f o r  t h e  e f f e c t i v e  use o f  p u b l i c  
t .  

f u n d s  w h i l e  r e l y i n g  on l o n g  t e r m  a d m i n i s t r a t i v e  c a p a b i l i t i e s  o f  
p u b l i c  agenc ies .  
l i n e s  w h i c h  ground w a t e r  m o n i t o r i n g  m i g h t  n e v e r  r e v e a l .  
a r e  c l o s e r  t o  t h e  ground s u r f a c e  and o f t e n  e x t e n d  c o n s i d e r a b l e  
d i s t a n c e s  f rom t a n k s .  P i p e l i n e  l e a k s  o f t e n  s u r f a c e  a t  remote  
l o c a t i o n s .  

i e n c e .  P l e a s e  c o n t a c t  me i f  you  w i s h  such  a r e v i e w .  

I t  wou ld  a l s o  p e r m i t  d e t e c t i o n  o f  l e a k s  i n  p i p e -  
P i p e l i n e s  

We a r e  a v a i l a b l e  t o  r e v i e w  t h i s  recommendat ion a t  y o u r  conven- 0 
S i n c e r e l y ,  

DFM:ns 
0271N 

I D a n i e l  F. Murphy 
E n g i n e e r i n g  
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ENERGY PETROLEUM / -  
P. 0. Box 744 

Stockton, California 95201 

October 18, 1984 
' I  I . ' 1  d 

M r .  Harold Singer 
Division of Technical Services I ,  
P.'O. Box 100 
Sacramento, Cal i fornia  95801 

. I  . V I  

Dear M r .  Singer: 

It i s  of 'deep concern t h a t  the regulat ions 
should not go beyond the j u r i s d i c t i o n  granted t o  
the  Board by b i l l  number 1362 o r  i t s  in t en t .  

I point  ou t  t h a t  the f inanc ia l  impact t o  
Energy Petroleum, Cardway Fuel and Major S ta t ions  
on the bas i s  of "His tor ica l  Release" could bankrupt 
them a l l  and-leave a l l  employees out of work. 

Please give every e f f o r t  t o  br ing  f a i r  treatment 
t o  a l l  those- i n  the petroleum business who are  t ry ing  
t o  serve the public i n t e r e s t . ,  - 

Pe te r  W. Smith . ' 

Pres i d  en t 

pws:cs 

Received DTS 

OGT 1 91984 
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GASOLINE * LUBEOIL TIRES * HEATINGOIL 

/ Toms sierra company, hc. 
P. 0. BOX 759 1 '  

COLFAX, CALIFORNIA 95713 

(916) 346.2264 
- 

October 18, 1984 

' Sta te  Water Resources Control Board 
P.O. Box 100 
Sacramento, CA 95801 

Attention: Harold Singer - _  
DivisionSechnical Services 

Subject: California Administrative Code T i t l e  23 Waters, 
Chapter 3 Water Resources Control Board, 
Subchapter 16 Regulations f o r  Underground 
Storage or  Hazardous Substances. 

Dear M r .  Singer: 

We r e a l i z e  the l a w  re la ted t o  the subject .code i s  i n  place and that  the 
Water Resources Control Board has been charged with the . respons ib i l i ty  t o  
in te rpre t  the law and d ra f t  requlation: f o r  i t s  implimentation. 
purpose of t h i s  . l e t t e r  i s  t o  express our concerns.over the proposed 
requlations as well a s  t o  make suggestions a s  t o  changes o r  additions 
we would l i k e  t o  submit f o r  your consideration. We w i l l  r e s t r i c t  our 
comments t o  those:Art ic les  and Sections of those Art ic les  which seem the 
most d i f f i c u l t  t o  accept from a prac t ica l  and/or economic standpoint. 

ARTICLE 3 NEW TANKS AND MONITORING STANDARDS 

The 

0 

General Comments: 
meeting Art ic le  3 requirements cannot be ju s t i f i ed .  
t es t ing  o r  monitoring equipment should be approved by the State.  
Under Section 2632 (E) ( I )  the standing l iqu id  l eve l  should be raised.  
t o  a t  l e a s t  2 .0  .inches. 

W e  f e e l  continuous monitoring of a,new ins t a l l a t ion  
We believe a l l  

ARTICLE 4 EXISTING TANK .MONITORING CRITERIA . 
General Comments: 
economic hardship of a l l  the  Art icals ,  par t icu lar ly  on the independant 
petroleum dealer and jobber. Our suggested changes follow: 

This Art ical  of the regulations creates  the greatest  

1. 

2 .  

A l l  underground tanks and l i nes  used f o r  the storage and 
dispensing of motor fue ls  should be tes ted,  using a tes t ing  
proceedure acceptable by the State ,  a s  required i n  Section 
2642 (C) and (D) ,  and repeated annually. + 

2642 (C) and z), the  tank owner and/or operatior must 7 

e *  
3 8  
co 
Cf I n  the event NO leaks a re  detected, by t e s t s  required i n  Section 

preform dai ly  inventory reconci l l ia t ions,  a s  required i n  Section 



2643, however, the oynerJoperatior will be exempt from section 
2644, Soil testing and exploratory boring and Sections ,2645, 2646 
2647 and 2648 which pertain to monitoring. 

All underground motor fuel storage tanks. with a volume capacity of 
2000 gallons or less to be exempt f.rom sections 2645, 2646,  2647,  
2648 of Artical 4 ,  provided that annual tank tests required in 
Artical 4 Section 2643 and daily inventory controls required in 
Artical 4 Section 2643 show the tanks and lines to be product tight 
and no product loss has been detected. 
This recommendation is made to minimize the number of smallindepen- 
dant dealers this law and its regulations will put out of business. 

- -  If is’ obvious-that the owner, or a .retail.location with 2000 gallon 
underground storage tanks cannot justify the economic burden with 
the small volume throughput he is capable of generating. 

In the event tank tests and/or inventory controls detect a product 
leak, all the preventative measures would be triggered beginning with 
Artical 5 ,  Release Reporting; Artical 6 ,  Allowable Repairs; and 
possibly Artical 3 ,  New Tank Construction. 

We Suggest that an owner who makes the decision to replace existing 
tanks with new tanks, in lieu of meeting the requirements called for 
in Artical 4 of the Regulations, be exempt from the requirements of 
Artical 4 .  This would illiminate a useless expense. 

3 .  

. 

4 .  

.5.’ 

We submit that the above suggestions would save the California tax payers, 
consumers, small petroleum businessmen and the State in excess of 
$1,500,000,000.00 over the first five years. (Based on State cost estimates). 
Also, these suggestions would give the State and industry time to evaluate 
the results of tests to see if the problem is as serious as it is assumed, 
and prevent the unnecessary demise of many small businessess. 

L.R. Stillson 
Executive Vice President 
Toms Sierra Co., Inc. 

CC. Assemblyman Sher 

California Independent Oil 
Marketers Association 

California Service Station 
Dealers Association 
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- .  -Dear Mr.'Singer: 
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Although Sacramenio County . is exempted from t h e  draf t  underground tank '- 
. . regulat ions, .it is-to-our:~mutu?l 'benefi t  - t o - t o  submit comments .on t h e  proposed - 

regulat ions. .The underground 'tank monitorjng regulat ions must provide f o r  the'. , 
ear ly  defect ion .of"leaking tanks. in"a.& effective'manner. : To t h a t  end, 
these comments are !conceptual, .rather;than speci.fic -language'' changes, T ~ e  
areas o f  concern are': monitoring requicemehts : for ,hew faci . l . i t ies,  , 'moni tor ing.  ,,' 
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' requirements fo r ' ex i s t ' i ng  f a c i  I : i t ies ,  and exemptions., , 
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'NEW FACILITIES 
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' , A r t i c l e  3, section 2632.requires not only continuo& monitoring,-but requires 
' , .monitors o f  cer ta in  types.- It would be-bet ter  t o  requive levels o f .  performance , 

f o r  the  monitoring system, rath.er than'.specify how-that:,monitoring' shoujd be 
accompl ished. This would a1 low ' fo r '  innovation which could increase sensi t iv i , ty .  - 
and/or reduceeost. Then the,burden of proof;, -as well  as.performance t f a l l s .  
appropriately on: .the operator. 

The same comments apply  .to section 263.4 ' as "wLl.1. ' Addit ional ly;;, inventory 
* control  t o  the  ,stated .performance requirements i s  .probably not ' . feasible. 
: place tha t  has tremendous' va,riatipns i n  'temperature, such as :the Smramento 

Val ley, would require : temperature 'correct. iQns t o '  approach . t h e '  ,required 
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' s e n s i t i v i t y  levels." Esch'additjppal. measurepent .simply.-,adds'to the  pos'sibil Cty , . . ' :  
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of er rors  being made. :I :, ,: 
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Uhder the  proposed regulations, ex is t ing  fact  I i . t i es  flust: h'  provide s o i  lg TI- s, .. ' .: ' .  

anal,yses, 
monitoring. This program provides f o r  glimpsing i n to ' t he  past';.and may. provide3 .a 

dai l y  inventory monitoring, ,vadose' zonejmonitoiing, )and?gr?undwatera 

* ear.ly detection 06- leaks. However', the  purpose o f  :th.e program. i.s t o  .protect,-? 
. '  ,! 

groundwater, not ' t o  provide p ipe l ines ' f o r  contaminants ' t o  reach the,. E .e. 
groundwater. This, unfortunately, i s  .exact ly what ;the proposed'regulat ions'~ 8 ', . 

" ' provide: a method;.'to contaminate the  *:groundwater. The ',redundant' ' systems . ' . ' . . , .  I ,  . _ I  
. .  - .  
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9 required by the proposed regulations provide for very little additional 
protection, but at a greatly increased cost. 

Precision leak testing does not guarantee that there has been no previous 
leakage, however, it is rather uncommon for tanks to repair themselves. And it 
is also true that a tank may spring a leak after the leak test is completed. 
However, we believe that a program of annual precision leak testing, coupled 
with inventory control monitoring, will certainly detect leaks of any 
consequence prior to any substantial environmental damage; 

EXEMPTIONS 

Many small businesses and private parties in semi-rural and rural areas 
operate underground tanks. Inventory control is impossible because these tanks 
do not have metered delivery systems, and even if meters were installed, there 
is no check on their accuracy, since Weights and Measures will not calibrate 
non-commercial delivery systems. Most of these tanks have low throughputs. A 
system of graduated exemptions should be added to the proposed regulations. 
For example: 

ANNUAL THROUGHPUT MONITORING REQUIREMENTS 

500 gallons or less none 

501 gallons to 12,000 gallons precision leak testing every 5 years 

12,001 gallons to 24,000 gal Ions precision leak testing every 3 years 

SUMMARY 

The draft regulations have inconsistencies, require excessive redundancy, and 
may well endanger the groundwater we are supposed to protect. Obviously, a 
major revision of these draft regulations is required to make them both 
efficient and effective. 

Sincerely Yours, 
-Carl W. Overmier, Manager- 
Environmental Health Branch 

by: 

Hazardous Materials Management 
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